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SUMMARY

A computer program, "GEMPAK," has been developed to aid in the genera-
tion of detailed configuration geometry. The program was written to allow the
user as much flexibility as possible in his choices of configurations and the
detail of description desired and at the same time keep input requirements and
program turnaround and cost to a minimum. The program consists of routines
that generate fuselage and planar-surface (winglike) geometry and a routine
that will determine the true intersection of all components with the fuselage.
This paper describes the methods by which the various geometries are generated
and provides input description with sample input and output. Also included are
descriptions of the primary program variables and functions performed by the
various routines. The FORTRAN program GEMPAK has been used extensively on the
Control Data Corporation 6000 series computers in conjunction with interfaces
to several aerodynamic and plotting computer programs and has proven to be an
effective aid in the preliminary design phase of aircraft configurations.

INTRODUCTION

The computer has become indispensable as a tool to the aeronautical
researcher engaged in design, analysis, and experimental work. Programs of
varying levels of sophistication have been written to expedite the study of
every field of technology. As the researcher examines the available computer
programs in his field of interest, he finds the detail and amount of input
information that he must provide usually depends upon the depth of analysis he
desires and the scope of application of the program. This is particularly true
of geometry definition. Sketchy configuration definitions and approximate solu-
tions are often sufficient for parametric studies. But, as the field of study
narrows and more accurate results are desired, the problem of supplying a more
detailed geometry input definition becomes very time consuming and the element
of human error becomes a prime factor in program turnaround and cost.

Generally, configuration analyses require the use of more than one computer
program. This tends to compound the geometry input problem, for although much
of the information required by each of the programs is the same, the amount and
location of detail may vary. For example, a thermal analysis of a configuration
would require a greater degree of detail, especially in areas of high heat
stress, than would a force analysis of the same configuration in order to obtain
results at the same level of reliability. In addition to having to redefine
the configuration geometry according to the priority of each program, the user
is called upon to repeat this process for any perturbation of his vehicle. 1In
the preliminary design phase of a configuration, subtle changes in the configu-
ration can require gross input modifications.

«

The main objective of this paper was to develop a system that would
(1) provide rapid turnaround from drawing board to detailed aircraft geometry
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definition, (2) offer a wide choice of configuration types and degree of detail,
and (3) allow geometry to be modified quickly and easily.

Out of this concept has evolved the FORTRAN computer program "GEMPAK,"
consisting of routines that generate geometry for fuselage, wings, canards,
horizontal tails, fins, and elevons. The program executes at 650008 storage
and a typical configuration of good detail requires a running time of 2041p sec-
onds on a Control Data 6000 Series Computer. GEMPAK has been used extensively
in the preliminary design phase of the National Hypersonic Flight Research
Facility (NHFRF) (hypersonic research airplane, formerly the X-24C), refer-
ences 1 and 2, and has proved effective in greatly reducing the effort in
geometry definition.

In appendix A, a summary of the program routines and their functions is
presented. The major program variable descriptions are given in appendix B.
Appendix C presents inputs and outputs for sample cases.

DESCRIPTION OF COMPUTER PROGRAM "GEMPAK"

The computer program GEMPAK consists of three major parts: the fuselage
generator, the generator for planar surfaces, and the module for integrating
the configuration components with the fuselage. The program logic flow is
illustrated in figure 1. The geometry routines of GEMPAK generate the geome-
tries specified by the user and store the resulting coordinates in their respec-
tive component arrays. The configuration may be internally defined by the pro-
gram with very little input information or the user may input a point-by-point
description of a component of arbitrary geometry. Each component is input and
generated independently; thus, the user is able to make isolated changes more
readily. The program will scale the resulting geometries for compatibility and
will merge the components into an integrated configuration.

The fuselage can be defined analytically by three to eleven lofting curves.
These curves may be continuous or discontinuous and the user need input only
the minimum number of points that can be fitted with conic sections for a good
reproduction of his configuration. The number of cross sections and points per
cross section can easily be controlled or altered in this input mode. Cross-
section and point-by-point input options are also provided which yield a lesser
degree of subsequent control over the fuselage geometry.

The wing, canard, horizontal tail, fin, and elevon are all generated by
a single type of calculation. A one- or two-panel surface can be generated
with basic input parameters such as aspect ratio, taper ratio, and sweep angles.
A slab-sided airfoil or a circular-arc airfoil can be input with a minimum of
input or an arbitrary airfoil may be input with a point-by-point description.
Changes in dihedral, twist, coordinate translation, angle of attack, and roll
angle are program options available to the user.

The ease with which GEMPAK can be used and the wide range of configuration
types to which it may be applied have proven it to be an effective tool in engi-
neering design. Figure 2 illustrates some configurations generated by GEMPAK.



The remainder of this text will concentrate on a more detailed description
of the computer program, GEMPAK, its routines, capabilities, and use.

FUSELAGE GEOMETRY GENERATION
Formulation

The information about the fuselage geometry of a given configuration may
become available to the analysis in a variety of forms. Drawings or sketches
showing planforms, profiles, or area distributions (with or without cross-
section definitions) are the usual forms of initial data. In some cases tabu-
lated data may be the most readily available form. The fuselage geometry scheme
described here was developed to accommodate input data from each of these forms.
Three basic modes to input controlling data were formulated for versatility and
user ease. These input modes are denoted as

(1) Complete lofting or analytic modeling
(2) Cross-section lofting
(3) Point by point

The degree of user control of the basic numerical model depends on the input
mode utilized. Input mode 1 (complete lofting) was developed to generate a
completely analytic numerical model from a minimum of longitudinal and cross-
sectional input data. The total number of points, cross-section locations,

and point distribution are easily varied by very simple input modifications.
Input mode 2 (cross-section lofting) is structured around lofting data input

for discrete prescribed cross-section locations. The numerical model is not
analytic in the longitudinal direction and subsequent control of the numerical
model is limited to the initial set of cross-section input. However, the num-
ber of points per cross section and their distribution can still be controlled
by simple inputs. Input mode 3 (point-by-point) requires all surface points

to be input at discrete longitudinal locations. The resulting numerical model
is completely nonanalytic. No interpolation routines are provided in either

the longitudinal or cross-sectional directions so that the initial input must
contain all the user-desired cross sections and their point distribution. The
amount of input is usually the least for input mode 1 and the greatest for input
mode 3. Symmetry about the XZ or longitudinal-vertical plane has been assumed
so that only half of the fuselage is required as input in all three modes. The
following section contains a discussion of the analytic methods employed to con-
trol the numerical model of the fuselage geometry.

Analytic Curve Definition

All longitudinal and cross-sectional curves used in input modes 1 and 2
are formed by a chain of second-degree curve segments. The three-dimensional
space curves describing the outer mold line of the fuselage are defined by their
projections into the coordinate planes. All cross sections are taken perpen-
dicular to the longitudinal axis. The reference or input coordinate axes is a
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right-handed system made up of the longitudinal or X-axis defined as positive
from nose to tail; the lateral or Y-axis defined as positive from the fuselage
center line outboard, and the vertical or Z-axis defined as positive upward.
The longitudinal curve segments in this coordinate system are represented by
two general second-degree equations

(v

"
(o]

A1X2 + Bixy + C1y2 + Dix + Eqy + F4q
and

(2)

"
o

A2X2 + Boxz + Céz2 + Dox + Epz + Fp

The cross-sectional curve segments are represented by the single general second-
degree equation

A3y2 + B3yz + C3z2 + D3y + E3z + F3 = 0 (3)

It is assumed that the basic information available to determine the coefficients
for each segment contains the end points and their slopes as illustrated for

the XY projection plane in figure 3. These four pieces of information are not
sufficient to determine the six coefficients (A, B, C, D, E, and F) of
equations (1) to (3). 1In the reference coordinates, however, a rotation and
translation of the coordinates can be employed to reduce the number of required
coefficients. The usual angle of rotation employed to eliminate the B coeffi-
cient is defined by

A -C
cot 2¢ = ——— (%)
B

where A, B, and C are the second-degree term coefficients and ¢ is the
angle of rotation. A suitable translation can then be used to determine one

of the other five coefficients if the type of conic section to be fitted is
known a priori. This required foreknowledge of type of conic for each segment
(both longitudinally and in cross section) did not seem consistent with the
overall purpose of the geometry package which is to provide rapid and simple
input capability. The requirement of prior knowledge of conic section could

be relieved by supplying an additional piece of curve information such as an
intermediate set of segment coordinates between the end points. Again, this
additional input was not desirable. The approach here was to assume all curved
segments fo be sections of an ellipse. Within this limitation, the rotation
angle was altered from that shown in equation (4) to a more convenient form
which is determined in the following manner. Two straight lines are determined,
each of which contains one of the end points and its respective slope. If the
two slopes are not parallel, the intersection of these straight lines is deter-
mined and denoted as the slope control point at each end point (fig. 4). The
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distances dq3 and dp3 between this slope control point and each end point
of the segment are calculated. The rotation angle is chosen so that the
abscissa of the rotated coordinates x' and y' is parallel to the straight
line containing the longest straight-line segment (fig. 5). A translation is
then performed to place the origin coincident with the segment end point con-
tained in the longest of the straight-line segments di3 and dp3. The new
coordinate axes are denoted by X" and Y" in figure 5. If the slopes at the
end points are nonorthogonal, the equation of the elliptical segment in trans-
formed coordinates becomes

(x")2 + C(y")2 + E(y") + F = 0 (5)

The coordinates at the end point and the slope of the shortest side are used
to solve for the three unknown coefficients C, E, and F. If the slopes at
the end points are orthogonal, the origin of the ordinate axis (Y" in this
case) is translated to become coincident with the ordinate of the end point
nearest the slope control point. The equation for the elliptical segment in

these coordinates (x'"' and y'"") becomes

(x")2 4 E(ym)Z +F =0 (6)

The two unknown coefficients C and F are then determined from the segment
end points. The forms of equations (5) and (6) are particularly useful in
constructing cross-sectional segments since the ordinates are always single-
valued and intermediate values along the segment can be easily determined.

If the slopes of the segment end points are parallel and a straight line
will contain both end points and end slopes, two possibilities occur which can-
not be fitted in this manner (fig. 6). If the two slopes are parallel to each
other and perpendicular to the straight line formed by the two- end points, the
entire family of ellipses matches the input data. Therefore, the total meridio-
nal angle subtended by the elliptical segments must always be less than 180°.
If the two slopes are parallel to each other and are not perpendicular to the
straight line connecting the end points, the single curve which matches both
the slope and end-point conditions contains an inflection and cannot be fitted
with a second-degree curve segment. If either of the two conditions listed is
encountered in the formulation described here, an error message is printed and
the calculation is continued by creating a straight-line segment between the
end points. This default option, which is the correct solution in figure 6(c),
was incorporated so that the remaining geometry could be viewed for errors as
early as possible.

Auxiliary Fuselage Geometry
Since the basic purpose for developing this geometry package was for use

as an aerodynamic design tool, several geometric calculations most often
required in the design process have been incorporated directly into the basic



numerical model definition for convenience. The basic formulation creates an
equal number of points per cross section. This characteristic results in a
guadrilateral for the primary surface elements. Therefore, the method described
by Arvel E. Gentry in reference 3 for treating irregular surface quadrilaterals
has been incorporated into this formulation to orovide surface normals, areas,
centroids of elements, and fuselage volumes. Additional capability has been
added here to include cross-sectional areas, coordinates of the maximum span
(planform) point at each cross section, and effective fineness ratio of the
fuselage. The longitudinal and vertical centers of volume are also calculated
for use in the initial estimates of fuselage center of gravity.

An additional highly specialized capability related to fuselage-mounted
propulsion systems has also been incorporated into the fuselage geometry pack-
age. The scramjet propulsion systems proposed for hypersonic air-breathing air-
craft are highly integrated with the aerodynamic surfaces to enhance propulsion
system performance (ref. 4). The bookkeeping between aero and propulsion forces
tends to become a difficult chore for subsequent calculation under these condi-
tions. To facilitate the bookkeeping process, those portions of the fuselage
subtended by the engine and/or exhaust plume are identified and supplied as a
separate aerodynamic surface. The method used to generate this surface requires
defining the planform of the propulsion system and/or its exhaust plume by the
same longitudinal lofting techniques employed for the basic fuselage. This
planform (represented by the shaded area in fig. 7) is projected onto the
already formed fuselage to extract the three-dimensional surface that is common
to both the aerodynamic vehicle and the propulsion system. The running lengths
along the fuselage surface ahead of this new geometry are also calculated to
make appropriate skin-friction corrections.

PLANAR-SURFACE GEOMETRY GENERATION (WINGS, TAILS, ETC.)

- The planar-surface generation routine will compute, from simple input,
winglike surfaces of varying degrees of complexity. The wing planform is devel-
oped first and then airfoil sections selected. This basic wing may then have
flap surfaces delineated and deflected and/or twisted, translated, and rotated
to any desired position. The end product of the program is a set of geometric
points describing the wing surface in detail. This set of coordinates is loaded
into one of four user-~selected arrays identified as either a wing, canard, hori-
zontal tail, or fin.

The planar-surface package is organized in a modularized step-by-step fash-
ion as illustrated in figure 8. User input also follows the same logic flow.
By keeping in mind this logical order, it should be relatively easy to visualize
how input at one stage of the program will be modified by input at a later stage.
In general, only a small portion of the input is required for any single case,
and extensive default options allow the user to skip nonapplicable areas. Input
values are checked at the beginning of the program to eliminate any obvious
inconsistencies. In the case of an input conflict, the program will select a
value, print a warning message, and attempt to continue.

Two basic methods of inputting a wing surface can be used. First, an auto-
matic procedure in which a one- or two-panel wing can be constructed with such

6



basic parameters as aspect ratio, taper ratio, and sweep angles (fig. 8). Three
airfoil options are available for this automatic procedure. A second input
method requires a detailed hand input of every chord surface. Such an input
would be needed if airfoil sections were not similar between chords or if lead-
ing or trailing edges are curved in planform. Once the basic wing has been
input by either of these methods, it can be manipulated by subsequent wing
options (fig. 8).

The remainder of this section will be devoted to a detailed discussion of
the various input and manipulative options available to the user.

Automatic Planar-Surface Option

This option is designed for the user who wishes to characterize a wing
type with basic parameters such as aspect ratio, taper ratio, and sweep angles.
The coordinate system and surface plan parameters are shown in figure 9. With
reference to this figure the plan area can be specified by inputting wing area
and aspect ratio. The root- and tip-chord lengths are calculated by the pro-
gram. Alternately, the root chord and taper ratio can be specified.

Slab-sided airfoil.- Many supersonic and hypersonic aircraft wing sections
feature wedge, diamond, and trapezoidal shaped airfoils of types shown in fig-
ure 10. These sections can be input easily with this option and automatically
adjusted for variable spanwise camber and thickness distribution. In order not
to lose geometric definition, the program will locate a spanline at each airfoil
breakpoint.

Leading-edge radii may be easily incorporated into the slab-sided airfoil
by means of a leading-edge option. Leading-edge radius (R) may be specified
as a constant or it may be specified proportional to chord length. With refer-
ence to figures 10 and 11, the leading-edge surface is described by the follow-
ing equations:

X @ R(1 - cos §)

Z = R(sin §)

§ = n(Ge) (n =1 toN)
oM

Se = = (N is equal to the largest integer

for &g £ 22.59)

OM is the angle to the leading-edge tangent point on chord
= the larger of OML and OMU



OMU = 90. + B + a (Upper surface)
OML = 90. - B -« (Lower surface)
__q [RecosB
o = sin~ —e
xwp1 - &
XC
TCD - (J)(IHBP>
2
B = tan-]
XWD1 - E—
XC
J =1 (Upper surface)
Jd = -1 (Lower surface)

TCD, XWD1, and TWRD are defined in figure 10. Points are calculated around

the leading edge at increments no greater than 22.5°. If a leading-edge diam-
eter is calculated to be larger than a maximum chord thickness, the program will
automatically increase local wing thickness ratios to match leading-edge diam-
eter. (See fig. 11.)

Circular-arc airfoil.- Airfoil families consisting of circular arcs are
also typical of supersonic and hypersonic designs (fig. 12). As with the slab-
sided airfoil, this option allows the user to specify spanwise camber and thick-
ness ratio distributions. With reference to figure 12, the airfoil surface
equations are as follows for a cambered airfoil:

X 2 X 1/2
(J)(XC:){E-\2 - 0.25 -<—> + ._J - (A2 - 0_25)1/2}
XcC XC

Z =
X \2 x |1/2
+ (XCX |B2 - 0.25 - <—-> + — - (82 - 0.25)1/2
XC XC
J =1 (Upper surface)
Jd = -1 (Lower surface)



TWRDZ + 1
A= 0.25 —
TWRD
TCD2 + 0.25
Bz 05—~ ~
TCD

X coordinate, origin at leading edge

XC, TWRD, and TCD are defined in figure 12.

Leading-edge radii are incorporated into the circular-arc airfoil in a
manner different from that used on the slab-sided airfoils. With reference to
figure 13, the leading-edge radius is first fitted to an uncambered circular-
arc airfoil of the proper thickness. A constant radius arc with a maximum dis-
placement at the maximum thickness point is then constructed as a mean camber
line. The coordinates of the symmetrical airfoil are then displaced by an
amount equal to this mean camber line. The resulting cambered airfoil approxi-
mates leading-edge geometries proposed for hypersonic applications. The

leading-edge geometry generation method for a symmetrical airfoil is as
follows:

X = R(1 - cos §)
Z = R(sin §)
d = n*Se (n = 1 to N)
oM
8g = — (For N equal to the largest integer
N for which 84 £ 22.50)
BC
OM = 90° - tan~—]
rc _ TWRD
. 2
R TWRD\ /R TWRD i/72
BC = | — - —}[— + - 2RC
XC 2 XC 2



(FC)(3—> - (EC)2(DC) - GC
XC

RC = >
Z(R_)
XC
B2 R A2 172
GC = {EEC)Z(DC) - (FC)(—)] - (-) EFC)Z - u(Ec)Z(cc):]}
xC XC

R \2 TWRD\2
cc=<_) _ (2P
XC 2

R TWRD
DC = 2<—- - ———-)
XC 2

"
!
-

EC

R \2 R
o oL <L)
XC XC

R = Leading-edge radius

Arbitrary airfoil.- By specifying the upper and lower surface coordinates
of any airfoil as shown in figure 14, the program will scale these coordinates
to fit all wing chords. Although upper and lower surface Z values need not
be input in pairs at specific X stations, the program will interpolate to find
paired upper and lower surface Z values at specific X stations. These X sta-
tions will be averaged from input values or will be spaced equally along the
chord depending on user preference.

The user may find this a convenient program input location in which to read
in airfoil coordinates generated by an airfoil geometry generation program such
as those of references 5 and 6.

Manual Planar-Surface Generation
For those cases where the automatic input options are unsatisfactory, an
option is provided by which every chord surface may be specified. Figure 15

illustrates the input method. Note that both upper and lower surface points
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must be paired to lie on the same chord stations for a given airfoil. Chord-
wise points can remain within the program as they were input, or they may be
equally respaced chordwise, depending on user input.

Automatic Manipulations of Generated Planar-Surface Geometry

Leading-edge geometry enrichment.- Some aerodynamic programs may require
greater geometry definition at chord leading edges than is normally given by
typical panel points. Accordingly, a very detailed set of geometry points are
calculated and stored for a typical chord, which is chosen as that chord which
lies nearest the middle of a surface semispan. Thirty geometry points between
the 0- and 0.1-chord locations for both the upper and lower surfaces are stored.
The X coordinate values (in percentage of chord lengths) are determined through
the following geometric progression:

Xx2 XX2
gKNO-1 _ (———)(K) + <——- - 1> =0
XX 1

XX
with
NO = 30
XX1 @ 0.001
XX2 = 0.1 ‘

and K 1is the geometric progression constant. A solution for K is obtained
and the following equation solved for leading-edge Ith + 1 X values:

X(I+ 1) + [R(I=-D](xx1) + X(I)

Leading-edge values of Z are linearly interpolated from calculated or input
chord points.

Control surface deflections.- A flap option is provided that allows the
user to create a full-span flap surface on any wing planform and to deflect this
flap to a given angle. The option is also available which allows the user to
store the newly created flap in a separate array. This array is then available
to other application programs to calculate trimmed aerodynamic calculations.

The flap surface is defined by specifying a linear hinge line (fig. 16(a))
across the full wing span with the wing in its original input position. Subse-
quent translations and rotations will affect the wing and flap equally. The
hinge line is assumed to be centered within the wing root and tip chord airfoils
(fig. 16(b)). Span lines over the wing surface are automatically redistributed

11



to coincide with the input hinge-line location and flap geometry. This redis-
tribution of span lines can, however, destroy the close spacing of points needed
for leading-edge detail; therefore, an additional user input is provided whereby
a specified number of leading-edge points will be left undisturbed during the
spanwise point redistribution process. In the case of the slab-sided airfoil

or circular-arc airfoil, the leading-edge points are automatically left

undisturbed.

Flap deflection angles are specified as the incremental angle through which
the flap surface must move in a plane normal to the hinge line. This deflection
is measured relative to a line connecting the hinge line with the flap trailing
edge (fig. 16(b)). The rotation is accomplished by rotating the hinge line
parallel to the Y-axis by means of a roll and yaw rotation and then deflecting
the flap through an angle of attack. The flap is then rotated back to its
original hinge-line position through a yaw and roll transformation. As shown
in figure 16, upper and lower flap surfaces may be deflected independently to

simulate a speed brake.

Situations often develop where an all-movable control surface is required.
An option is provided therefore to designate a surface as an all-movable sur-
face and to designate the hinge line about which the surface pivots. The input
is similar to that required for the flap option with the addition of Z values
required for the hinge-line location. An input deflection angle will cause the
surface to rotate in a plane perpendicular to the hinge line. Unlike the flap
array, respacing of span lines is not required.

Dihedral.- Dihedral can be added to any automatically generated or hand
input wing surface. For the purposes of this paper, dihedral is defined as a
vertical translation of wing points to a specified dihedral angle or curvature.
This nomenclature is defined in figure 17(c¢) and can be contrasted to the con-
cept of wing roll, in which all wing points are rotated about a common X-axis
(fig. 17(e)). Roll will be discussed in a subsequent section. Note that the
dihedral option will leave all chords in their original input plane. Dihedral
angles can be specified at root and tip leading edges (fig. 17(b)). A second-
order curve is fitted between the root and tip chord as follows:

tan (AWT) - tan (AWR)

- Y2 4 [tan (AWR)]Y

If AWT and AWR (see fig. 17) are input identically, the leéding—edge curve is
linear. Alternately, leading-edge dihedral may be input point by point as

illustrated in figure 17(a).

Twist .- Wing twist is computed as a rotation of the wing chords about
their leading edges in the XZ plane (fig. 18). Twist is specified in this
program as a tip deflection angle. Positive twist results in a wing-tip trail-
ing edge deflected downward. Twist angle is linearly decreased to zero at the

wing root.

12
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Translation and rotation.- All wing surfaces may be translated as complete
units to any desired location as illustrated in figure 19(a). The program user
must bear in mind that translation occurs before rotation and that subsequent
rotation will alter the translational position.

Rotation is the last operation performed on wing geometry. Figures 19(b),
19(e), and 19(d) illustrate how three rotation angles and axes must be speci-
fied. The order in which rotation occurs will uniquely define the final coordi-
nate values. In this program rotation occurs in the order (1) roil, (2) pitch,
and (3) yaw. This order is specified in the "calls"™ to the rotation subroutine,
and may be easily changed by modifying the argument list of these calls. Rota-
tion is computed by the following equations:

Roll:

XR=X

YR=(Y-YROTAT) cos(THETA)~(Z-ZROTAT) sin(THETA)+YROTAT

ZR=(Z-ZROTAT) cos(THETA)-(Y-YROTAT) sin(THETA)+ZROTAT
Pitch:

XR=(X-XROTAT) cos(ALPHA)+(Z-ZROTAT) sin(ALPHA)+XROTAT

YR=Y

ZR=(Z-ZROTAT) cos(ALPHA)-(X-XROTAT) sin(ALPHA)+ZROTAT
Yaw:

XR=(X-XROTAT) cos(BETA)-(Y-YROTAT) sin(BETA)+XROTAT
YR=(Y-YROTAT) cos(BETA)-(X-XROTAT) sin(BETA)+YROTAT
ZR=Z

where XR, YR, and ZR represent the rotated values.

COMPONENT INTEGRATION

After all geometry chosen by the user has been generated, control passes
to the overlay MERGE. The primary function of MERGE is to exercise the user
option for program calculation of the intersection of any surface (wing, tail,
etc.) with the fuselage. (See input description of IMERGE in Namelist WING.)
To insure compatibility of all planar-surface and fuselage geometry arrays with
each other and with any program analytical operations on the geometry, MERGE
scales all the geometries to a common reference length. In addition, an array
arrangement of planar-surface geometry data is prescribed and expected. Fig-
ure 20 illustrates this array arrangement. Chord locations are numbered from
inboard to outboard (root to tip) and surface stations along each chord are
numbered from fore to aft (leading to trailing edge). The upper and lower sur-
face arrays will always be positioned as shown. Because there are relatively
few restrictions on the user as to what manipulations he may perform on a set
of planar-surface geometry, the final form of the generated arrays may no
longer be arranged in the prescribed fashion. For example, in generating a
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planar surface, the user may have requested that the surface be rolled 1809,
and may thus reverse not only the upper and lower geometries, but the numbering
of the chord locations as well. In order to prevent any such inconsistencies
in data arrangement, MERGE inspects all planar-surface geometry arrays and
reverses and/or renumbers geometry locations as necessary. The program then
continues to merge these surfaces with the fuselage, as required. Figure 21
shows in diagram form the operations performed by MERGE.

Components are merged with the fuselage by finding the intersection of
each surface ray of the component with a fuselage panel, a surface ray being
a surface span line and panels being the smallest four-sided elements in the
fuselage geometry description. The locus of points containing all the ray
intersections for both the upper and lower surfaces is added to the definition
of the component and the array location is defined so that all geometry inboard
should be deleted.

The following paragraphs describe in more detail the methods used in MERGE
to find the intersection of a surface ray with the fuselage.

Limits of Search for Intersection

In finding the intersection of a surface ray with the fuselage, MERGE first
sets the search limits of intersection in order to avoid unnecessary iterations.
The most outboard limit of the surface ray is that segment shown in figure 22
that intersects the fuselage planform and the search along the ray continues
inboard for each segment. The range of fuselage cross sections that are spanned
by this segment limits the fuselage geometry that will be searched for intersec-
tion and only those panels on the fuselage segment that are spanned by the ray
segment in the YZ plane are tested. If after exhausting this set of search
limits without finding an intersection, a new set of limits corresponding to
the next inboard ray segment are obtained and the iteration procedure is

repeated.

Intersection Estimation

The order of search through the fuselage segment is dependent upon the
slope of the ray segment. For a positive slope in the XY plane, the fuselage
segment is searched from forward to aft. For a negative slope this order is
reversed. Fuselage panels are always searched from the uppermost panel to the ¥
lower. Panels are discarded until one is found such that at least two of its %
sides are intersected by the surface ray segment vector in the YZ plane at A
Py and Pp. Figure 22 indicates with a sample fuselage segment the panels 4
where this would occur and numbers them in the order in which they would be
found. The values of X corresponding to the Y and Z values of the two inter-
section points Pqy and Pp are XR,1 and XR,z, respectively, on the ray
segment and XF,1 and XF,Zs respectively, on the fuselage panel. There are
now two sets of X values for each of the intersections P4 and Py (fig. 23).
By assuming that the relationship between the two sets of X values is linear,
the point at which the fuselage and the ray segment vector would share a common i
X value, Xj, can be determined. The Y and Z coordinates corresponding to Xj :
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on the ray segment vector are found. Thus, the point (Xi,Yi,Zi) is an esti-
mated point of intersection. It is necessary to determine whether this point
still lies within the fuselage panel maximum and minimum limits as well as on
the surface ray segment. After this information has been verified, the program
checks for irregularly shaped panels, such as those shown in figure 24, which

violate the previous tests and would have allowed an erroneous intersection
point.

Intersection Verification

To account for the possibility of irregularly shaped panels as viewed in
the YZ plane, the fuselage panel with which a ray segment has been found to
intersect is assigned more specific boundary limits. The fuselage panel is
divided into two triangles according to the location of the intersection of the
fuselage panel diagonals. Figure 25 shows the four possible locations of the
diagonal intersections and the corresponding panel divider that will divide the
panel into two triangles. After the two sets of triangle limits for the candi-
date intersection point (Y;j,Z;) have been assigned, the "triangle check" is
applied to determine whether this point lies within one of these two triangles.
From each vertex of a triangle, a line is drawn to include the intersection
point and a point of the opposite side (fig. 26). If for one of the two panel
triangles the point (Yi,Zi) lies between each vertex and the point on its
opposite side, it is assumed to lie on the fuselage panel.

Finally, the normals of the fuselage panel that contains the ray intersec-
tion point and of the surface ray segment are computed to determine the angle
of direction of intersection. This final test is applied in order to insure

that the entry point of the surface ray with the fuselage has been found rather
than the exit point.

If a candidate intersection point is not verified within the fuselage
limits of a search, a new set of fuselage limits is assigned corresponding to
the next inboard ray segment and the entire iteration procedure is repeated.

Surface Ray of No Intersection

If, after exhausting the limits of the surface ray, no intersection is
found, MERGE estimates an intersection for this ray by extrapolating the inter-
section of the previous ray. If the leading-edge ray is found to have no inter-
section with the fuselage, a diagnostic message is issued and further attempt
at merging the component with the fuselage is abandoned. Figure 27 illustrates
the cutoff of surface rays that do not touch the fuselage.

Intersection Geometry Definition

After the intersection points of all the surface rays for both the upper
and lower surfaces of a component have been found, these points are added to
the geometry definition of the component and the array or chord location of the
intersection is identified by array NST. Figure 28 indicates how the geometry
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arrays are renumbered to include this additional chord location. Note that the
intersection location is given its most outboard chord position of 4 in order

to maintain monotonicity of array positions. This is done for both the upper
and lower surfaces and the larger value of NST defines the array position.

Chord locations NST through the tip chord location define the component outboard
of the fuselage. After all components have been merged with the fuselage, the
resulting geometry arrays are written onto TAPE38 in FORTRAN Namelist form.

GEMPAK INPUT DESCRIPTION

The geometry generation options specified by the user are the main control
parameters of GEMPAK. These options dictate the flow of execution, the informa-
tion that must be specified by the user, and the order in which this input must
be arranged. Figure 29 illustrates the input flow of GEMPAK and the option
flags that control the flow path in figure 1. Samples of GEMPAK input and out-
put are found in appendix C. A description of these inputs and a discussion
of how they are applied follow.

GEMPAK TITLE CARD

Variable name Column(s) Format Variable description

TITLE 1 to 80 80A1 Job identification using any acceptable
alphanumeric characters

GEMPAK GEOMETRY OPTION CARD

Variable name Column(s) Format Variable description

ICOMP 1 to 30 10I3 Geometry generation options. Any or all
the following options may be chosen;
however, no option may be chosen more
then once in a run.

Fuselage

Wing

Canard

Horizontal tail

Fin

Not used at present

QU W —

6-1
The component geometries are generated

in the same order in which the options
are chosen.
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INPUT FOR FUSELAGE

GEOMETRY GENERATION

The fuselage input requirements have been divided into eight basic sets

of information as illustrated in figure
flow illustrated are all user options.

the default options in lieu of any user
sets required to run any problem is two
ber of card sets required is five (card
However, these maximums and minimums on

ing maximum and minimum on the magnitude of input data.

29. The several possible paths of data
The centermost vertical path represents
preferences. The minimum number of card
(card sets 1 and 7) and the maximum num-
sets 1, 2, 3, 8, and 4, or 5, or 6).
card sets do not reflect any correspond-
The contents and influ-

ence of each of these card sets are included in the following discussions.

Card Set 1: Title, Geometry

This card set is always required.
as shown in figure 30.

One of card type 1A is required.

Limits, Program Option Flags

Three types of card input are utilized

The purpose of this card is to provide

the user with an 80-column free field input to identify the computer run or

problem.

The data on this card are simply read in and subsequently printed out

as the first item in the fuselage output data.

The information on card type 1B controls the length of the fuselage (BDYL),
the limits of input lofting data for input mecdes 1 and 2 (LOFMX), the number
of fuselage cross sections (NXS), the number of points per cross section
(NSS), the choice of fuselage input mode and subsequent calculations desired
(INC(I),I = 1,5), the printed output desired (NP(I),I = 1,5), and a preliminary

data input check (IDACHK).

The influence of most of these parameters depends on the choice of the

surface data input mode.

tent with fuselage coordinate inputs.

BDYL is independent of input mode and is simply the
length of the fuselage from nose to tail.

The units, however, must be consis-

LOFMX controls the number of lofting and slope control lines to be used
in the complete lofting input mode or the number of cross-section segment end
points and slope control points to be supplied in the cross-section lofting

input mode.

LOFMX lofting lines or segment end points at each cross section

will be provided for the two longitudinal projection planes (XY and XZ).

LOFMX - 1 slope control lines or slope

will be provided in the two longitudinal projection planes.

control points at each cross section
The maximum num-

ber of lofting lines or segment end points at each cross section that can be

defined is 11. A minimum number of two

are required to run any case. LOFMX

has no effect on the point-by-point input mode and may be omitted when that

option is chosen.

NXS defines the number of cross sections that will be utilized in this

case.
on card type 1C.

The longitudinal locations of these NXS cross sections must be provided
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NSS defines the number of points per cross section that will be utilized.
NSS cross-section points will be generated when either the complete lofting or
cross-section lofting input modes are employed. When the point-by-point input
mode is utilized, card set 7 must contain NSS points for each of the NXS cross-
section locations.

The choice of input mode is controlled by INC(1). If INC(1) = 0, the
complete lofting input mode will be utilized and card set U4 must be provided.
If INC(1) = 1, the data are provided in a streamwise or longitudinal manner
and card set 5 is required. If 1INC(1) = 3, the data are provided cross sec-
tion by cross section and card set 6 is required. If INC(1) = 2, the point-
by-point input mode is employed and card set 7 is required.

INC(2) controls the distribution for the NSS points on each cross
section for the complete lofting (INC(1) o 0) and the cross-section lofting
(INC(1) = 1 or 3) input modes. If 1INC(2) = 0, the curve length of the cross
section is calculated and the NSS points are evenly distributed over this
length. If INC(2) = 1, an uneven distribution of cross-section points based
on the LOFMX - 1 cross-section segments is employed. The exact distribution:
of points on each segment is controlled by card set 3 which must be supplied
when INC(2) = 1.

INC(3) controls all major auxiliary calculations defined in "Auxiliary
Fuselage Geometry"™ with the exception of the aero/propulsion geometry surface.
If INC(3) = 0, only the lateral and vertical coordinates of the maximum span-
wise (planform) cross-section points are determined. If 1INC(3) = 1, all areas
(surface and cross-section), surface normals, volumes, centroids (surface ele-
ment and volumetric), and effective fuselage fineness ratio are calculated.

INC(4) controls the calculation of the aerodynamic surface subtended
by the propulsion system as previously described in "Auxiliary Fuselage Geom-
etry." If INC(Y4) = 0, the aero/propulsion surface will not be generated. If
INC(4) = 1, the aero/propulsion surface will be generated and card set 8 which
controls this surface must be provided.

INC(5) defines the type of control that is used to govern the initial and
final slopes of each cross-section segment generated when either the complete
lofting (INC(1) = 0) or the cross-section lofting (INC(1) = 1 or 3) input modes
are chosen. If INC(5) = 0, the slope control is governed by lofted slope con-
trol lines supplied in card set 4 for the complete lofting (INC(1) = 0) input
mode or by slope control points supplied in card sets 5 and 6 for the cross-
section lofting (INC(1) = 1 or 3) input mode. If 1INC(5) = 1, the slope control
of prescribed cross-section segments is controlled through card set 2 which must
be supplied.

Five print options, controlled by NP(I),I = 1,5, are available to the
user. NP(1) controls the output of the cross-section coordinates of the final
numerical model. If NP(1) = 0, this print option is bypassed. If NP(1) = 1,
all Y and Z coordinates on each cross section are printed. The cross-section
points are presented in a clockwise fashion beginning at the upper center line
of the fuselage. The planform point (lateral and vertical coordinates of the
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maximum spanwise point) is presented separately for each cross section along
with the longitudinal location of the cross section.

NP(2) controls the output of the longitudinal distributions of surface
area, cross-section areas, fineness ratio, the volumes and their centers con-
tained between successive cross sections, and complete fuselage volume and its

center. If NP(2) = 0, this print option is bypassed and exercised when
NP(2) = 1.

NP(3) controls the output of individual surface quadrilateral data for the
final numerical model. If NP(3) = 0, this output option is bypassed. If
NP(3) = 1, the direction cosines of the surface normals, the coordinates of the
centroids of the surface element, element surface areas, and the delta volume
associated with each element are printed. The delta volumes are those con-
tained within the parallelpiped formed when ‘the surface elements are projected
onto the YZ plane. The delta volumes have an associated sign for volume sum-
mations, where the sign of each delta volume is the same as that of the lateral
direction cosine Ny calculated for its element of surface area. Therefore,
those surface elements facing away from the YZ plane have a positive sign and
those elements facing toward the YZ plane have a negative sign. All surface
element data are presented in a clockwise fashion beginning at the top center
line of the fuselage for each segment of volume contained between successive
cross sections.

NP(4) controls the output for the coefficients of equations (1) and (2)
in reference coordinates. These coefficients define the longitudinal segments
of the lofting lines and slope control lines used in the complete lofting input
mode. A sign SG is also printed which is valid only when the longitudinal
coordinate is taken as the independent variable, that is, when

-B1X - Eq + SGJ(B1X + E)2 - MC1(A1X2 + D1X + FO
Y = S . —_— (7)
2C4

or

-BoX - Ep + SGJ(Bzx + Ex)2 - ucg(A2x2 + DoX + F2)
Z = L. - - - = e

(8)
2Co

~— 1 N

If NP(4) = 0, this output option is bypassed. If NP(4) = 1, the longitudinal
values (x coordinates) of the end points of the segment, the type of curve
(lofting or slope control), the coordinate plane of projection, the six coef-
ficients (A, B, C, D, E, and F), and an associated sign (SG = *1) are
presented.

NP(5) controls the output of the coefficients of equation (3) which is
used to define the cross-section segments in the complete lofting (INC(1) = 0)
and cross-section lofting (INC(1) = 1 or 3) input modes. If NP(5) = 0, this
print option is bypassed. If NP(5) = 1, the longitudinal location of the
cross section, the cross-section segment number (counted clockwise from the
upper fuselage center line), and the six coefficients (A, B, C, D, E,
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and F) for reference coordinates are presented. Because of the formulation of
the program, these cross-section segments can be double-valued in both variables
for the reference coordinates. Therefore, an associated sign is not presented

in this print option.

IDACHK controls the checking of the fuselage input data for consistency
and order. If 1IDACHK = 0, the input data are assumed correct. If IDACHK = 1,
special data check options are initiated during the normal operation of the cal-
culation requested. If no errors occur, the appropriate calculations are per-
formed. If errors which can be detected do occur, an appropriate error message
is printed which usually indicates the probable source of error. Once this
data check has been successfully exercised, IDACHK should be set equal to zero.

Card type 1C controls the longitudinal locations of the cross sections
and provides for the input of eight’ cross-section locations per card until NXS
locations have been prescribed. These locations must be provided in order of
increasing X. If the complete lofting input mode is chosen, then each lofting
and slope control line projection must be completely defined over the region
set by the initial and final cross-section locations. If the cross-section
lofting input mode is chosen, then LOFMX segment end points and LOFMX - 1
slope control points must be provided at each cross-section location through
card sets 5 or 6. If the point-by-point input mode is selected, then NSS
points at each cross-section location must be provided through card set 7.

Card Variable name Column(s) Format Variable description
1A TTL 1 to 80 8A10 Fuselage identification using any
acceptable alphanumeric characters
1B BDYL 1 to 15 E15.8 Body length
LOFMX 16 to 20 I5 Maximum number of lofting lines
(Right- (2 £ LOFMX £ 11)
adjusted)
NXS 21 to 25 I5 Number of cross sections
(Right~ (2 £ NXS £ 20)
ad justed)
NSS 26 to 30 15 Number of points per cross section
(Right (2 € NSS £ 50)
ad justed)
INC(1) 32 I1 Input flag.

0: Complete lofting input mode.
Input card set 4.

1: Longitudinal input mode.
Input card set 5.

2: Point-by-point input mode.
Input card set 7.

3: Cross-section input mode.
Input card set 6.
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Card Variable name Column(s) Format Variable description

1B INC(2) 34 I1 Point distribution flag. Not
available for INC(1) = 2.

0: Calculate NSS evenly distrib-
uted points on each cross
section.

1: Use NBTWN(I) distribution to
control cross-section point
spacing. Input card set 3.

INC(3) 36 I1 Calculate geometry characteristics
such as areas, normals, volumes,
centroids, fineness ratio, etec.

0: No
1: Yes

INC(H) 38 I1 Generate the aero/propulsion
surface.
0: No
1: Yes (input card set 8)

INC(5) 40 I1 Initial and final slope control of
the cross-section segment. Not
available for INC(1) = 2.

0: Slope control will be gov-
erned by the input lofted
slope control lines.

1: Slope control will be gov-
erned through card set 2.

NP(1) 42 I1 Print cross-section points.
0: No !
1: Yes

NP(2) 4y I1 Print segment characteristics

(surface areas, cross-section
areas, volumes, centers of volume,
fineness ratio, ete.).

0: No
1: Yes
NP(3) TS I1 Print element characteristics

(normals, centroids, delta areas,
delta volumes).

0: No
1: Yes
NP(4) 48 I1 Print longitudinal curve segment
end points and coefficients.
0: No
1: Yes
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Card Variable name Column(s) Format Variable description

1B NP(5) 50 11 Print cross-sectional curve segment
end points and coefficients.
0: No
1: Yes
IDACHK 52 11 Check fuselage input data for
consistency and order.
0: No
1: Yes
1C X(I) 1 to 80 8r10.4 Prescribed cross-section locations

in the longitudinal direction.
Repeat card 1C for I = 1,NXS.

Card Set 2: Slope Control Flags

This card set contains information to control any or all the initial and
final slopes of each cross-section segment whenever the complete lofting or
cross-section lofting input modes are employed. This input supersedes any
other cross-sectional slope controls and is provided primarily for ease of
input in prescribing first derivative continuity along cross sections or to
force straight-line curve fits on specific cross-section segments. Integer
pairs are input to control the initial and final slopes of each cross-section
segment for those cross sections defined on card type 1C. Since up to 10 seg-
ments can be utilized to define a cross section, card type 2A is divided into
four sets of integer pairs covering 20 card columns each and representing four
different cross sections as illustrated in figure 31. Thus, the first two
integers, IYZIN(1,1) and IYZOT(1,1), override all other slope control inputs
for the initial and final slope of the first segment on the first cross sec-
tion. The segments on each cross section are numbered in a clockwise manner
beginning at the top center line of the fuselage. IYZIN(I,J) and IYZOT(I,J)
control the initial and final slopes, respectively, of the Ith segment on the
Jth cross section.

IYZIN(I,J) and IYZOT(I,J) can be given values of 0, 1, or 2. If a zero
is input or the column is left blank, the cross-section slope control at the
appropriate initial or final point of the segment is governed by the slope con-
trol line for the complete lofting input mode or by the slope control point for
the cross-section lofting input mode. If IYZIN(I,J) = 1, then the initial
slope of the Ith segment on the Jth cross section is set equal to the final
slope of the previous, (I-1)th, segment of the same cross section. If
IYZOT(I,J) = 1, then the final slope of the Ith segment on the Jth cross sec-
tion is set equal to the initial slope of the next, (I+1)th, segment on the
Jth cross section. If either IYZIN(I,J) = 2 or IYZOT(I,J) = 2, then the
Ith segment on the Jth cross section is fitted with a straight line.
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Card Variable name Column(s) Format Variable deqqription

Omit this card set for INC(5) = O.

2a [IYZIN(T,J) 1 to 80  40(I1,I1) Slope control option for the Jth
IYZOT(I,J)) sezment on the Ith cross section.
Repeat for I = 1,10 and
J = 1,NXS.

Card Set 3: Cross-Section Point Distribution

This input controls any uneven cross-section point distribution require-
ments by prescribing the number of points per cross-section segment. The same
distribution is held constant for each cross section so that this input option
should be considered in the initial layout of lofting lines and/or cross-
sectional lofting points. LOFMX - 1 nonzero values are input (fig. 32) to fix
the number of points on each segment. The common point connecting segments
is considered to belong to the first segment encountered so that each segment
must have at least one point. NBTWN(1) applies to the first cross-section
segment, NBTWN(2) applies to the second segment, etc. The sum of NBTWN(I),

I =1,LOFMX - 1 values input must equal NSS - 1. The control offered by
this card set can only be applied to the complete lofting and cross-section
lofting input modes. It is also omitted when INC(2) = O.

As an example, consider the illustration of a typical cross section in
figure 33. Seven cross-section segments have been used to define the cross
sections. The segment end points are represented by the heavy dots. The
seven values provided on card type 3 are 3, 6, 1, 6, 4, 3, and 1. Therefore,
segment 1 on each cross section will contain three equally spaced subsegments
over the segment length. This length can be zero, in which case all five
points would be coincident. For illustration, all points are clearly djis-
tinguishable on this figure. The tick marks indicate the segment subdivisions.

Card Variable name Column(s) Format Vgrigp}§MQe§qriptiod

Omit this card set if INC(2) = 0.

3 NBTWN(I) 1 to 50 10(3X,I2) Prescription for cross-section point
(Right-~ distribution. If NBTWN(I) = N,
adjusted) then N evenly spaced points are

distributed on cross-section seg-
ment I. The last value of I must
be equal to LOFMX - 1. Each valus
of NBTWN(I) for I = 1,LOFMX - 1
must be greater than zero.

LOFMX-1
NBTWN(I) = NSS - 1

I=1

1]
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Card Set 4: Complete Lofting Input

This card set controls the lofting and slope control lines for the com-
plete lofting input mode and is utilized only when INC(1) = 0. A set of
longitudinal lofting lines are the primary means for creating the fuselage
geometry. As previously discussed, the projections of these lofting lines are
curve fitted with a chain of second-degree curve segments. An illustration of
a three-dimensional space curve and the segments used to define its projec-
tions in the longitudinal coordinate planes are illustrated in figure 34. The
space curve is represented by the heavy solid curve and its projections are
represented by the dashed curves. The heavy dots represent the end points of
the various second-degree segments used to define the projections. There is
no limit to the number of segments that can be utilized to define a projection,
nor do the number and/or location of the segment and points have to be the
same between various projections. In this illustration, three segments were
utilized to define the projection in the lateral XY plane and five segments to
define the projection in the vertical XZ plane. The order of curve projection
input is arbitrary; that is, the XZ projection of lofting line n can either
follow or precede the XY projection of slope control line n - 1. However,
the chain of segments defining any single longitudinal curve projection must
be input in order of increasing X.

As stated in the section "Analytic Curve Definition,™ curved segments in
the formulation require a slope control point. Several methods have been made
available to the user for supplying the necessary information to establish the
control points for the longitudinal curve segments. The XZ projection of the
space curve shown in figure 34 is reproduced in figure 35 to illustrate the
various options available. The first of the five segments is a straight-line
segment and requires no slope control point. The input of angles is illus-
trated as the means to define the slopes at the ends of segment 2. Slopes are
input for the ends of segment 3. The X and Z coordinates of two additional
points are used to define the slopes at the ends of segment 4. The points are
denoted by the two asterisks. The first point lies within the longitudinal
limits of the segment and the second point does not. There is no restriction
on the location of these points and both could just as well be completely
inside or outside the longitudinal limits of the segment. The slopes are
determined by the straight-line segment connecting each of these additional
points with its appropriate segment end point. The same process can be
accomplished with proper choice of a single extra point such as the asterisk
beneath segment 5 which controls the slopes at both of its end points. This
point is identical to the slope control point described in the section
"Analytic Curve Definition." There is no restriction on the homogeneity of
input for controlling the slopes at the end points of a segment and any combi-
nation of the various methods can be applied to any given segment.

A slope continuity option is also provided in which the slope at the
initial point of the segment in question can be set equal to the slope at the
final point of the previous segment. In addition, the slope at the final
point of the segment in question can be set equal to the slope at the initial
point on the next segment. If full use were made of this option, then only
two additional points would have been required to generate a first derivative
continuous curve for the projection shown in figure 35. These two points are

24



indicated by the diamond < for segment 3 and the asterisk beneath segment 5.
However, first derivative continuity is not a requirement in either the longi-
tudinal or cross-sectional projections.

The Y and Z coordinates of the lofting lines at the prescribed longitudi-
nal locations of the cross sections are the end points for the cross-sectional
segments. The control of the slopes at the end points of these cross-sectional
segments in the complete lofting input mode is governed by an additional longi-
tudinally lofted space curve for each pair of adjacent surface lofting lines.
The curves are denoted as slope control lines and are based on the concept
described in reference 7. The slope control lines are simply the locus of the
cross-section segment slope control points as described in the section "Ana-
lytiec Curve Definition" (fig. 4). The points to be fitted are usually deter-
mined by simple layout of the slope control points determined from sketches or
drawings of the dominating cross sections.

The card types illustrated in figure 36 are the means for providing the
necessary data to exercise the complete lofting option. The two similar types
of input cards, 4A and 4B, are read by a single format. Card type 4A is the
initial input card for each lofting and slope control line projection. IYZ
defines the plane of projection where IYZ = 1 indicates the XY plane and
IYZ = 2 indicates the XZ plane. NOP indicates the number of points that will
be used to define this lofting or slope control line projection. This number
must be provided for each new projection since unequal numbers of points may
be utilized to define them.

ABCX(1) is the longitudinal coordinate (X value) of the initial point on
the curve projection. This value must be less than or equal to the X value of
the first cross section (X(1) on card type iC). ORD(1) is either the lateral
(Y value) or vertical (Z value) of the initial point depending upon the pro-
jection plane (that is, if IYZ = 1, it is the Y value and if IYZ = 2, it is
the Z value). i

)

ITCO(1) indicates the type of input provided through CABX0(1) and/or
CORO(1) to define the initial slope of the first segment. If ITCO(1) = 0, no
slope information is provided and CABXO(1) and CORO(1) are ignored. If
ITCO(1) = 1, the value of the slope is set equal to CABXO(1) while CORO(1) is
ignored. If ITCO(1) = 2, CABXO(1) is read as an angle (in degrees) and the
slope is set equal to its tangent (CORO(1) is ignored). If ITCO(1) = 3,
CABX0O(1) is read as the abscissa (X value) and CORO(1) is read as the ordinate
(Y or Z value, depending on the projection plane) of a point to determine the
slope. The slope is set equal to the slope of the straight-line segment
between this point and the initial point of the segment [CABXO(1),ORD(1)].

Card type UB cards contain the information for the remaining points of
each segment along the lofting and slope control line projection. ID identi-
fies the type of curve projection being defined. If ID = 0, the curve is a
lofting line. If 1ID = 1, the curve is a slope control line. LNO defines
which lofting or slope control line is being considered. The lofting lines
are numbered from 1 to LOFMX in a clockwise manner around the cross sections.
Slope control lines are numbered from 1 to LOFMX -~ 1 in the same clockwise
fashion. Therefore, slope control line 1 governs the slopes of the first
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segment at each cross section where the end points are determined from lofting
lines 1 and 2; slope control line 2 governs the slopes of the second cross-
section segments between lofting lines 2 and 3; and so forth. ICUR identifies
the type of curve fit intended for this longitudinal segment. If ICUR = 1,
the curve segment is to be a straight line. If ICUR = 0, the coefficients
for an elliptical segment are to be determined.

ABCX(I) is the value of the abscissa (X coordinate) of the last point
on the current (I-1)th longitudinal segment. ORD(I) is either the lateral
(Y coordinate) or vertical (Z coordinate) value of the end point of the
(I-1)th segment. If IYZ = 1, it is the Y coordinate and if IYZ = 2, it is
the Z coordinate.

ITCI(I), CABXI(I), and CORI(I) define the slope at the last point of the
(I-1)th curve segment. These parameters define the type of longitudinal slope
control input provided (none, angle, slope, or point coordinates) in the same
manner described for ITCO(1), CABXO(1), and CORO(1) on card type 4A with one
exception. If ITCI(I) = 0, the slope at the end of this [the (I-1)th] seg-
ment will be set equal to the slope at the beginning of the next Ith segment.
The use of the option forces longitudinal first derivative continuity between
successive segments. The program is structured so that once a set of coeffi-
cients for this segment of the curve projection has been determined, a search
is immediately conducted to find all the required cross-section locations
between the end points. The segment coordinates at these cross sections are
calculated and saved. Then the last point of the current segment is reset as
the initial point of the next segment and the coefficients of the current seg-
ment are dropped. Therefore, no blank spaces in the longitudinal definition
of the curve projections can occur and NOP - 1 type 4B cards must be fur-
nished in order of increasing longitudinal locations (X values).

ITCO(I), CABXO(I), and CORO(I) are means of providing the data to control
the initial slope of the next Ith segment. If ITCO(I) = 0, the initial slope
of the Ith segment is set equal to the last slope of the (I-1)th (or current)
segment '‘and CABXO(I) and CORO(I) are ignored. Therefore, ITCO(I) has the same
effect on the first derivative continuity between the {(I-1)th and Ith segments
as ITCI(I) = 0. However, both ITCI(I) and ITCO(I) should not be set equal to
zero simultaneously unless a zero slope is intended for the continuity slope
between these segments. ITCI(I) @ O indicates that the slope control data are
contained in CABXO(I) and CORO(I) and ignores CABXI(I) and CORI(I). Con-
versely, ITCO(I) = 0 indicates that the slope control data are contained in
CABXI(I) and CORI(I) while CABXO(I) and CORO(I) are to be ignored. Simulta-
neous application of these effects causes the default option of zero to be
applied. If ITCO # 0, its value (1, 2, or 3) identifies the type of slope
information contained in CABXO(I) and CORO(I) in the same manner previously
described for ITCC(1), CABXO(1), and CORO(1) on card type 4A.

Card Variable name Column(s) Format Variable description
ya 1YZ 2 I1 1: Projection in XY plane (plan
view).

2: Projection in XZ plane (profile).
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Card Variable name Column(s) Format
4a NOP 4 to 5 I2
ABCX(1) 11 to 20 F10.4
ORD(1) 21 to 30 F10.4
ITCO(1) 34 to 36 I2
CABXO(1) 56 to 65 F10.4
CORO(1) 66 to 75 F10.4
CHKINP 80 A1
LB ID 2 I1
LNO 4 to 5 I2

Variable description

Number of points being input to
define this curve projection.

Abscissa (X value) of initial point
for this lofting or slope control
line projection.

Ordinate (Y value if IYZ = 1;
Z value if IYZ @ 2) of initial
point for this lofting or slope
control line projection.

Slope control flag for initial slope
of the first segment in lofting
direction.

0: No slope information is supplied.

1: CABXO (columns 56 to 65) contains

value of slope.
2: CABXO (columns 56 to 65) contains
angle in degrees, such that the
Slope = tan [CABXO(1)].

3: Slope control point is supplied
(abscissa in columns 56 to 65;
ordinate in columns 66 to 75).

Either slope, angle, or control point
abscissa for the initial slope of
the first segment of the projected
curve.

Control point ordinate for the.initial
slope of the first segment of the
projected curve.

Input check symbol. An asterisk (=)
must be input if IDACHK = 1 on
card type 1B; otherwise, leave
blank.

0: Lofting line.
1: Slope control line.

Identification number for lofting or
slope control line. Lofting lines
are numbered from 1 to LOFMX in
clockwise manner from top center
line. Slope control lines are num-
bered from 1 to LOFMX - 1 in
clockwise manner from top center
line.
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Card Variable name Column{s) Format Variable description

4B ICUR 7 I1 Segment generation flag in lofting
direction.
0: General second-degree conic.
1: Straight line.

ABCX(I) 11 to 20 F10.4 Abscissa (X value) of end point of
current lofting or slope control
line projection segment BI—1)th
segment] .

ORD(I) 21 to 30 F10.4 Ordinate (Y value if IYZ = 1,
Z value if IYZ = 2) of end point
of current lofting or slope control
line projection segment [(I-1)th
segment] .

ITCI(I) 31 to 32 I2 Slope control flag for final slope of
the (I-1)th segment in lofting
direction. Input if ICUR = 0.

0: Use following slope or default
(Slope = 0) value.

1: Slope is supplied by CABXI(I)
(columns 36 to U5),

2: Angle in degrees is supplied
by CABXI(I) (columns 36
to 45) such that the
Slope = tan [CABXI(I)].

3: Slope control point is supplied.
CABXI(I) (columns 36 to 45)
contains the abscissa. CORI(I)
(columns 46 to 55) contains the
ordinate.

ITCO(I) 34 to 35 12 Slope control flag for initial slope
of exit from the Ith segment in
lofting direction.

0: Use previous slope or default
(Slope = 0) value,

1: Slope is supplied by CABXO
(columns 56 to 65).

2: Angle in degrees is supplied by
CABXO (columns 56 to 65),

3: Slope control point is supplied
(abscissa in columns 56 to 65;
ordinate in columns 66 to 75).

CABXI(I) 36 to 45  F10.4 Either slope, angle, or control point
abscissa for final slope of the
(I-1)th lofting or slope control
line segment.
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Card Variable name Column(s) Format Variable description

LB CORI(I) 46 to 55 F10.4 Control point ordinate for the final
slope of the Ith lofting or slope
control line segment.

CABXO(I) 56 to 65 F10.4 Either slope, angle, or control point
abscissa for initial slope of the
Ith lofting or slope control line
segment.

CORO(I) 66 to 75 F10.4 Control point ordinate for initial
slope of the Ith lofting or slope
control line segment.

Card Set 5: Longitudinal Lofting Input

This card set contains the information for controlling the numerical
model by supplying the projection points of the lofting and/or slope control
lines at each cross-section location prescribed on card type 1C. No analytic
definition of the longitudinal curve projections is calculated so intermediate
cross sections cannot be determined. However, the same control over the indi-
vidual cross sections as that described for the complete lofting input mode
can be applied. But unlike the complete lofting input mode, the lofting and
slope control line projection data must be provided in the order illustrated
in figure 37. The projection of the first lofting line (upper fuselage center
line) in the XY plane must be defined first and the Y coordinates (planform)
must be provided for each cross-section location in order of increasing X
(X(I), I = 1,NXS prescribed on card type 1C). The projection of the first
lofting line (still upper fuselage center line) in the XZ plane is defined
next and Z coordinates (profile) must be provided for each cross section.
The projections of the first slope control line in the XY and XZ planes are
defined next. This order of input is maintained for the second, third,
ete., lofting and slope control lines until LOFMX = 1 sets have been com-
pleted. Since the number of slope control lines is always one less than the
number of lofting lines, the last set of data contains only the XY and XZ
plane projections of the final lofting line. This input option is activated
by setting INC(1) = 1.

Card Variable name Column(s) Format Variable description

Omit this card set if INC(1) # 1.

5A YL(I,J) 1 to 80 8F10.4 Y values of the Ith lofting line at
Jth cross sections. Repeat this
card until J = NXS.

5B ZL(1,dJ) 1 to 80 8F10.4 Z values of the Ith lofting line at

Jth cross sections. Repeat this
card until J = NXS.
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Card Variable name Column(s) Format Variable description

5C YSL(I,J) .1 to 80 8F10.4 Y values of the Ith slope control
line at Jth cross sections. Repeat
this card until J = NXS.

5D ZSL(I,Jd) 1 to 80 8F10.4 Z values of the Ith slope control
line at Jth cross sections. Repeat
this card until J = NXS.

Repeat card set 5 until I = LOFMX - 1. Then repeat
cards 5A and 5B for I = LOFMX.

Card Set 6: Cross-Sectional Lofting Input

This input option provides the capability for accepting lofting and slope
control point data from cross-section sketches. The basic difference between
this option and the one described for card set 5 is simply the order of input.
The data for all lofting and slope control points are provided for one cross
section before proceeding to the next. Their order of input is the same as
listed on card type 1C. The same clockwise from top center-line numbering of
the lofting and slope control lines is retained. The input is provided in
lateral and vertical (Y and Z) coordinate pairs as indicated in figure 38.

For the Jth cross section, the coordinates of the first lofting point,
[}L(1,J),ZL(1,J)], are input first, the coordinates of the first slope control
point, [YSL(1,J),ZSL(1,J)], are input next; then the coordinates of the sec-
ond lofting point, [YL(Z,J),ZL(Z,J)], and the second slope control point,
[YsL(2,J),25L(2,d)], are input, respectively. The process is repeated until
LOFMX lofting points and LOFMX - 1 slope control points have been provided.
The entire cycle is repeated for each of the NXS cross-section locations indi-
cated on card type 1C. This input option is activated by setting INC(1) = 3.

Card Variable name Column(s) Format Variable description
6A [yL(1,9), 1 to 80 2(4F10.4) Y and Z values of the first lofting
ZL(1,4J), point and the first slope control
YSL(I,d), point for the Jth cross section.
ZL(1,J)] I increases in the clockwise

direction beginning at top center
line. Repeat card 6A until LOFMX
lofting points and LOFMX - 1
slope control points have been
input.

Repeat card set 6 for J = 1,NXS.

Card Set 7: Point-by-Point Input

This card set contains the information for controlling the numerical
model through the point-by-point input mode. The data are read by cross

30



sections corresponding to the X locations prescribed on card type 1C. The
cross sections are defined by lateral and vertical (XY) coordinate pairs,
[YL(I,J),ZL(I,J)], as indicated in figure 39. The cross-section counter for
this input is I. Four coordinate pairs per card (type TA) are input until

J = NSS number of points have been provided for the Ith cross section. The
process is then repeated until the I = NXS cross sections at locations pre-
scribed on card type 1C have been defined. Intermediate values on the numeri-
cal model cannot be determined in either the longitudinal or cross-section
directions when this input mode is employed. This option is activated by
setting INC(1) = 2.

Card Variable name Column(s) Format Variable description

Omit this card set if INC(1) # 2.

TA [Yu(z,d), 1 to 80  4(2F10.4) Y and Z values of the Ith cross
ZL(1,J)) section. J increases in the
clockwise direction beginning at
the fuselage top center line.
Repeat for J = 1,NSS.

Repeat card set 7 for I = 1,NXS.

Card Set 8: Aero/Propulsion Surface Input

This card set contains information to control the fuselage geometry sub-
tended by a propulsion system mounted along the bottom center line of the
fuselage. This is the specialized aero/propulsion option previously described
in the section "Auxiliary Fuselage Geometry." Only the planform projection
(XY plane) of the propulsion system is required as input. The true three-
dimensional surface created by the projection of this planform onto the fuse-
lage geometry is calculated. Three types of card input as illustrated in
figure 40 are required for this option. Card type 8A contains the data for
controlling the distribution of the elements on this new surface as well as
the longitudinal and initial lateral limits of influence of the propulsion
system. NESEG defines the number of evenly spaced spanwise strips to be
defined on this new surface. NESEG + 1 evenly spaced fuselage surface points
in the cross-section (XY) plane will be determined at each fuselage cross-
section location subtended by the propulsion system. In addition, if the
longitudinal location of the inlet entrance and nozzle exit plane (XINLT and
XNOZ, respectively) do not coincide with established fuselage cross sections,
an intermediate set of fuselage points will be determined at each of these
locations. YINLT defines the spanwise limit of the planform at the inlet
entrance. The remaining spanwise limits of the propulsion system planform are
automatically determined from the curve coefficients.

Card type 8B contains the data to control the amount of input to be sup-
plied, the printed output requirements, and the data required to define the
initial conditions at the first point on the first segment of the propulsion
planform. NOP defines the number of points being supplied to calculate the
coefficients for the NOP - 1 segments which make up the projection of the
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planform. The same technique is employed for this projection as that described
in card set 4 for the lofting and slope control lines. IPRT = 0 causes all
printout for this option to be bypassed. IPRT = 1 causes a printout of the
segment coefficients, the coordinates of the new surface, and the running
lengths calculated along the fuselage ahead of this surface for use in skin-
friction calculations. The remaining parameters on this card, ABCX(1), ORD(1),
ITCO(1), CABXO(1), and CORO(1), are identical in input and influence to the
same variables described for card type 4A.

Card type 8C contains the information for identifying the segment of the
propulsion planform, the type of curve segment being fitted, and the point and
slope data about the last point on the Ith segment. NSEG is the number of the
segment counting from the inlet station toward the rear of the fuselage. ICUR,
ABCX(I), ORD(I), ITCI(I), ITCO(I), CABXI(I), CORI(I), CABXO(I), and CORO(I)
are completely equivalent in input and application to the same variables as
listed on card type U4B.

Card Variable name Column(s) Format Variable description

Omit this card set for INC(4) £ 1.

8A NESEG 2 to 3 I2 Number of evenly spaced spanwise
strips to be defined on this new
surface.
XINLT 6 to 15 F10.4 Longitudinal location of the inlet

entrance plane.

XNOZ 16 to 25 F10.4 Longitudinal location of the nozzle
exit plane.

YINLT 31 to 40 F10.4 Spanwise 1limit of the planform at
the inlet entrance.

8B NOP 2 to 3 12 Number of points being supplied to
calculate coefficients.

IPRT 5 I Print segment coefficients, coordi-
nates of the new surface, and the
running lengths.

0: No
1: Yes
ABCX(1) 6 to 15 F10.4 Abscissa (X value) of initial point

for the surface planform projection
in the XY plane.
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Card Variable name Column(s) Format Variable description

8B ORD(1) 16 to 25 F10.4 Ordinate (Y value) of initial point
for the surface planform projection
in the XY plane.

ITCO(1) 29 to 30 12 Slope control flag for the initial
slope in the curve projection.

0: No slope information is supplied.
1: CABX0(1) (columns 51 to 60) con-
tains the value of slope.

2: CABX0(1) (columns 51 to 60) con-
tains angle of degrees such that
the Slope = tan [CABX0(1)].

3: Slope control point is supplied.
CABX0(1) (columns 51 to 60)
contains the abscissa and
CORO(1) (columns 61 to 70)
contains the ordinate.

CABXO(1) 51 to 60 F10.4 Either slope, angle, or control point
abscissa for the initial slope of
the first segment of the curve

projection.

CORO(1) 61 to 70 F10.4 Control point ordinate for initial
slope of the first segment of curve
projection.

8C NSEG 2 to 3 12 Number of the segment being fitted.

ICUR 5 I1 Segment generation flag in lofting

direction.

C: General second-degree conic.
1: Straight line.

ABCX(I) 6 to 15 F10.4 Abscissa (X value) of end point of
current lofting line projection
segment [(I-1)th segment].

ORD(I) 16 to 25 F10.4 Ordinate (Y value) of end point of

current lofting line projection
segment [(I-1)th segment].
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Card Variable name Column(s) Format : Variable description

" 8C ITCI(I) 26 to 27 12 Slope control flag for final slope of
the (I-1)th segment in lofting
direction. Input if ICUR = O.

0: Use following slope or default
(Slope = 0) value.

1: Slope is supplied by CABXI(I)
(columns 31 to 40).

2: Angle in degrees is supplied by
CABXI(I) (columns 31 to 40) such
that the Slope = tan [CABXI(I)].

3: Slope control point is supplied.
CABXI(I) (columns 31 to 40)
contains the abscissa, CORI
(columns 41 to 50) the ordinate.

ITCO(I) 29 to 30 I2 Slope control flag for initial slope
of the Ith segment in lofting
direction.

CABXI(I) 31 to 40 F10.4 Either slope, angle, or control point

abscissa for final slope of the
(I-1)th segment of this lofting
line projection (Ith segment).

CORI(I) 41 to 50 F10.4 Control point ordinate for final
slope of the (I-1)th approach to
lofting line projection segment.

CABXO(I) 51 to 60 F10.4 Either slope, angle, or control point
abscissa for initial slope of this
lofting line projection segment
(Ith segment).

CORO(I) 61 to 70 F10.4 Control point ordinate for initial
slope of this lofting line projec-
tion segment (Ith segment).

INPUT FOR PLANAR-SURFACE GEOMETRY GENERATION (WINGS, TAILS, ETC.)

As previously mentioned the wing, canard, horizontal tail, and fin geom-
etries are generated in the same manner. The following input description
applies to all these components unless otherwise specified.

A1l input values for these components are entered through the FORTRAN
Namelist WING with the exception of the arbitrary airfoil option input and the
manual option input. Most of the Namelist variables are preset to nominal
values, which should reduce the actual number of Namelist entries that the
user must make. Figure 41 shows in flow chart form the options that are avail-
able and the input parameters associated with them.
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Item Variable name Type
(1) IHPUT Integer
Area input
(2) AW Real
(3) ARW Real
Planform input
() BW Real
(5) CRW Real
(6) B1BW Real
(7) TRW Real
(8) SWEOB Real
(9) SWELG Real
(10) SW1 Real
(11) ANGR Real

Namelist WING

Variable description

Geometry input flag.

1: Generate component geometry (default).

2: Component geometry will be hand input.
(See description for manual input.)

Omit items (2) and (3) if (4) and (5) are
input.

True surface area of component. Default:
AW = 0.

Aspect ratio, BW2/AW. Default: ARW = 1.

Refer to figure 9 for items (4) to (12).

Omit items (4) and (5) if (2) and (3) have
been input.

Total span. Exception: fin - distance from
root chord to tip chord.

Root chord. Default: CRW = 0.

Ratio of breakpoint to span, B1BW.
Default: BI1BW = 0.

Taper ratio, CTW/CRW. Default: TRW = 0.

Leading-edge sweep angle of a single-paneled
surface or the second leading-edge sweep
angle of a two-paneled surface, degrees.
No default.

First leading-edge sweep angle of a two-
paneled surface, degrees. Default:
SWELG = SWEOB. Omit for a single-paneled
surface.

First trailing-edge sweep angle of a two-
paneled surface, degrees. Omit for a
single-paneled surface. Default: SWt1 = 90.

Span-line deflection at the root chord,
degrees. Default: ANGR = 0.

35



Item Variable name

(12) ANGT
Airfoil

(13)  ICHRD
(14) XWD1

(15) XWD2

Panel spacing

(16) NYU
17) NXU
(18) NSPACE
(19) NPCU
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Type

Real

Integer

Real

Real

Integer

Integer

Integer

Integer

Variable description

Span-~line deflection at the tip chord,
degrees. Default: ANGT = O.

Airfoil shape flag.

1: Slab-sided airfoil section.

2: Circular-arc airfoil section.

3: Arbitrary airfoil. (See description for
arbitrary airfoil input.)

(Default)

Refer to figure 10 for items (14) and (15).

Omit items (14) and (15) for ICHRD ¢ 1.
Start of flat section of slab airfoil.
Default: XWD1 = 0.5.

End of flat section of slab airfoil.
Default: XWD2 = O.

Number of spanwise chord stations.
2 S NYU S 19. Default: NYU = 10.

Number of longitudinal stations along chord.
2 S NXU $ 30. Default: NXU = 10.

Point redistribution flag.
1: Do not redistribute input or generated
surface points. (Default)
2: Redistribute surface points to be equally
spaced in the chordwise direction.
NSPACE = 2 is not recommended for any air-
foil with chordwise breakpoints as the
respacing may skip over the discontinuities.
This option, however, would be convenient
if an arbitrary airfoil is input with a
concentration of points at the leading edge.
The set of leading-edge points is available
for leading-edge detail, then with
NSPACE = 2, NXU number of points can be
equally spaced.

Input items (19) and (20) if ICHRD = 3.
Number of input chord used to describe the
upper surface of an arbitrary airfoil.

2 £ NPCU £ 30.



Item Variable name Type Variable description

(20) NPCL Integer Number of input chords used to describe the
lower surface of an arbitrary airfoil.
2 £ NPCL £ 30.

(21) ITEETH Integer Define wing tip with a chord plane.
0: No (Default)
1: Yes

Leading-edge radius

(22) IRADE Integer Leading-edge radius flag.
0: Zero leading-edge radius. (Default)
1: Leading-edge radius constant for entire
surface.
2: Leading-edge radius proportional to each
chord. (Radius varies with chord
length.)

(23) RADE Real Leading-edge radius. Input for IRADE # 0.
(i) Input absolute value for IRADE = 1.
(ii) Input fraction of chord length for
IRADE = 2.

Flap and all-movable control surface

Refer to figure 16 for items (24) to (32).

(24) ICON Integer Control surface flag.
0: Do not compute a control surface.
(Default)

1: Compute a control surface.
2: This component is an all-movable control
surface.

Omit items (25) to (32) if ICON = O.

(25) NPHX Integer Number of leading-edge points not to be
respaced. The control surface option will
not relocate the first NPHX points in
respacing spanwise points such as on the
leading edge. For the automatic mode
(IHPUT = 1) and ICHRD = 1 or 2, NPHX is
automatically set equal to the number of
leading-edge points. Use this option only
for ICON = 1.
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Item Variable name Type
(26) IFLAP Integer
(27) XCOR Real
(28) XCOT Real
(29) DELFU Real
(30) DELFL Real
(31) ZCOR Real
(32) ZcoT Real

Thickness and camber

(33)

(34)

(35)

Dihedral
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TWRD

YTHK

TCD

Real-array

Real-array

Variable description

Control surface array flag.
0: Control surface array will not be saved
in a separate array. (Default)

~1: Control surface array generated. Flaps

Real-array’

. are set to 0°. DELFU = DELFL = 0.

Hinge-line position along root chord as a
fraction of chord length.

Hinge—line position along tip chord as a
fraction of chord length.

Upper control surface deflection, degrees,
normal to the hinge line in the wing
surface plane. Positive deflection is
with trailing edge down. Default:

DELFU = DELFL.

Lower control surface deflection, degrees,
normal to the hinge line in the wing
surface plane. Positive deflection is
with trailing edge down. Default:

DELFL = DELFU.

Vertical distance to hinge line at root chord.

Vertical distance to hinge line at tip chord.

Refer to figure 12 for items (33) and (35).

Section thickness ratio at span location
YTHK(I), I = 1,20. 1If TWRD is constant,
only one value must be input. Default:
TWRD = 0.05.

Spanwise locations of input thickness and
camber ratios, TWRD and TCD. Table must
be in ascending order. If TWRD and TCD
are input as constants, omit YTHK.

Mean camber line thickness ratio at station

YTHK(I). If TCD is constant, only one
value must be input. Default: TCD = 0.

Refer to figure 17 for items (36) to (40).



Item Variable name Type
(36) IDIHE Integer
(37) AWR Real
(38) AWT Real
(39) YDIH Real-array
(Lo) ZDIH Real-array
Twist

(41) TWISTX Real

Translation and rotation

(u42)

(43)

(uh)

(u45)

W1

YBR

ZBR

THETA

Real

Real

Real

Real

Variable description

Dihedral flag.

1: Compute leading-edge dihedral. Input
AWR, AWT. (Default)

2: Input leading-edge dihedral. Input
YDIH, ZDId.

Omit items (37) and (38) if 1IDIHE = 2.

Dihedral angle at surface root, degrees.
Default: AWR = O.

Dihedral angle at surface tip, degrees.
Default: AWT = 0.

Omit items (39) and (40) if IDIHE = 1.

Leading-edge dihedral Y coordinates
in ascending order; that is,
YDIH(I) 2 YDIH(I - 1), 25 I £ 20.

Leading~-edge dihedral Z coordinates
corresponding to YDIH.

Twist angle, degrees. Positive trailing
edge rotated down at tip. Default:
TWISTX = 0. See figure 18.

Translation occurs before rotation.
Refer to figure 19 for items (42) to (50).

Translation in X direction (longitudinal).
Default: XW1 = 0.

Translation in Y direction (lateral).
Default: YBR = 0.

Translation in Z direction (vertical).
Default: ZBR = 0.

Roll angle, degrees, about the rotation point
(XROTAT, YROTAT, ZROTAT). Positive roll,
wing tip up.

Defaults: THETA = 0. (Wing, canard,
horizontal tail)
THETA = 90. (Fin)
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Item Variable name Type Variable description

(u6) ALPHA Real Pitch angle, degrees, about the rotation point
: : (XROTAT, YROTAT, ZROTAT). Positive leading
"edge up. Default: ALPHA = 0.

(47) BETA Real Yaw angle, degrees, about the rotation point
(XROTAT, YROTAT, ZROTAT). Positive is
counterclockwise rotation in the XY plane.
Default: BETA = O.

The rotation point is the point about which
any roll, yaw, or pitch will occur.

(48) XROTAT Real X coordinate of rotation point.
Default: XROTAT = XW1.

(49) YROTAT Real Y coordinate of rotation point.
Default: YROTAT = YBR.

(50) ZROTAT Real Z coordinate of rotation point.
Default: ZROTAT = ZBR.

Reference length

(51) REFLW Real Reference length of fuselage. This input
is used to internally scale all sets of
component geometries to common units.
Default: REFLW @ 0. (An input of zero
indicates that the units of the surface
are the same as for the fuselage.)

Merge with fuselage

(52) IMERGE Integer Surface-fuselage intersection flag.
0: Do not merge component with fuselage.
-1,7: Find intersection of component with
fuselage. Default: IMERGE = 1.
Negative input of IMERGE results in debug
printing of merging iterations.

(53) NDEBUG Integer MERGE debug print flag. Omit if IMERGE 2 0.

0: Debug printing for all intersections for
this component.

1: Debug printing for any ray with no
intersection. (Default)

Print output
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Item Variable name Type Variable description

(54) IPRNT Integer Output control flag.
1: Do not print output.
2: Print input and final geomet.).
(Default)
3: Print input, calculated parameters,
geometry after intermediate manipula-
tions, and final geometry.

Arbitrary Airfoil Input

Omit items (55) to (58) if 1ICHRD # 3. These input items must be
inserted immediately after the Namelist WING. Refer to figure 14.

Item Variable name Type or format Variable description

(55) XAU 7F10.3 X coordinates of upper airfoil surface.
Repeat item (55) format until NPCU
values of XAU have been input.

(56) ZAU 7F10.3 Z coordinates of upper airfoil -surface.
Repeat item (56) format until NPCU
values of ZAU have been input.

(57) XAL 7F10.3 X coordinates of lower airfoil surface.
Repeat item (57) format until NPCL
values of XAL have been input.

(58) ZAL 7F10.3 Z coordinates of lower airfoil surface.

Repeat item (58) format until NPCL
values of ZAL have been input.

Manual Input

Omit items (59) to (62) if TIHPUT # 2. Items (59) to (62) must be
inserted directly after Namelist WING. Refer to figure 15.

Ttem Variable name Format Variable description
(59) W F10.3 Y coordinate of chord station.
(60) XW 7TF10.3 X coordinates of chord station Y = YW from

leading to trailing edge. Repeat item (60)
format until NXU values of XW have been input.

(61) ZWU 7F10.3 Z coordinates of upper surface corresponding to
each XW for chord station Y = YW. Repeat
item (61) format until NXU values of ZWU have
been input.
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Item Variable name Format Variable description

(62) ZWL 7F10.3 Z coordinates of lower surface corresponding
to each XW for chord station Y = YW. Repeat
item (62) format until NXU values of ZWL have
been input.

Repeat sequences of items (59) to (62) until NYU values of chord stations (IW)
have been input.

CONCLUDING REMARKS

The FORTRAN program GEMPAK has been used extensively on the Control Data
6000 Series computers in conjunction with interfaces to several aerodynamic
and plotting computer programs. There is little restriction on the type of
configuration that can be input and the user has a wide choice of the amount
and location of geometry detail desired. A minimum of geometry definition
input is required and subsequent modifications or reorientations of component
geometry can be accomplished independently of all other components with a
minimum of input changes. These capabilities have proven GEMPAK to be an
effective aid in the preliminary design phase of aircraft configurations.

Langley Research Center

National Aeronautics and Space Administration
Langley Field, VA 23665

August 26, 1977
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APPENDIX A

SUMMARY OF PROGRAM ROUTINES AND THEIR FUNCTIONS

The overlay structure of GEMPAK is illustrated in figure 42. The func-
tions of each of these routines are briefly outlined here.

S

{ Routine name Identification Function

1] —_——

‘;1‘

3 Overlay (GEM,0,0) GMA Executive routine by which all geometry
d GEMPAK generation routines are called. The

GEMPAK TITLE CARD and the GEOMETRY
OPTION CARD are read in this routine.

SCALE GMB Scales all existing geometry to a common
reference length. Generated geometry
is read from TAPE28 one component at a
time, scaled, and temporarily stored
on TAPE38. After all components have
been scaled, the resulting geometries
are rewritten on TAPE28.

TOLER GMC This routine computes a tolerance given
two variables R1 and R2 with the
number of significant digits set by the
routine variable ISIG. The magnitude
of the tolerance is controlled by the
argument R1. If the absolute differ-
ence of R1 and R2 is within toler-
ance, R2 is set equal to R1. This
routine is used primarily by overlay
MERGE.

TUNI IUNI NASA Langley Research Center Library Sub-
routine. To interpolate a univariate
. function using conventional first- or
1 second-order Lagrangian interpolation.

E SECBI SECB NASA Langley Research Center Library Sub-
routine. To determine a root of the
real-valued function F(x) = 0 given a
specified interval by employing a front
end seeker and a combination bisection/
linear interpolation inverse quadratic
interpolation iteration technique.

oy
v

ZBRENT ZBRE NASA Langley Research Center Library Sub-
routine. To find a zero of a function
which changes sign in a given interval.
Called by subroutine SECBI.

43
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| APPENDIX A

i

Routine name Identification Function
ERROR ERRO NASA Langley Research Center Library Sub-

routine. To test the convergence of o
a computed result based on a relative "
convergence criterion or an absolute o
convergence criterion. Called by sub- ‘
routine ZBRENT.

Overlay (GEM,1,0) F24 Generates fuselage geometry. Fuselage ;

FUs2 input card sets 1, 2, 3, 4, 5, 6, and 7
are read in FUS2. This routine has made
use of the lofted slope control method
described in a Grumman geometry package
(QUICK) (ref. 7) and the basic element
definition scheme defined in a Douglas
(HABS) Hypersonic Arbitrary-Body System
(ref. 3). The resulting fuselage geom-
etry is written in the form of Namelist
FUSE onto TAPE28 and TAPE38. All fuse-
lage geometry printout occurs here.

SLPDET F2B Determines the necessary slope control
point (X3,Y3) for a segment from the
input information.

SECDEG FaC Determines the coefficients (A,B,C,D,E,F)
for the basic second-degree segment
equation

Ax2 + Bxy + Cy2 + Dx + Ey + F = 0

Overlay (GEM,1,1) F2D Determines surface areas, cross-sectional

GOODY areas, volumes, centers of volume, sur-
face normals, centroids of area, and
fineness ratio from the basic point
data array for the fuselage and prints
these element characteristics, if

required. £
Overlay (GEM,1,2) F2E Generates the geometry to be deleted from
ENGOUT the fuselage to accommodate a scramjet

and nozzle. Fuselage input card set 8
is read in ENGOUT. The resulting geom-
etry is written in Namelist ENGHOL onto
TAPE28 and TAPE38.

FORD F2F Determines spanwise coordinates of the
scramjet engine and nozzle geometry
from second-degree curve coefficients.
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Routine name

CROSXD

Overlay (GEM,2,0)
WINGEX

Overlay (GEM,2,1)
INITL

DFALT

PRNTIN
Overlay (GEM,2,2)
WINGF

FOFX

ATAK

Overlay (GEM,3,0)
MERGE

Overlay (GEM,3,1)
RTAP28

Overlay (GEM,3,2)
RENUM

Identification

F2G

WGA

WGB

WGC

WGD

WGE

WGF

WGG

MGA

MGB

MGC

APPENDIX A

Function

Creates engine geometry cross sections
by interpolation of the fuselage data
over the projected scramjet package
boundary.

Executive routine for planar-surface
geometry generation. All printout
occurs here with the exception of input
printout, intermediate geometry print-
out, and diagnostics. Resulting geom-
etries are written in the Namelist form,
according to the option chosen by user
(WINGG, CANARD, HT, FIN, FLAP) onto
TAPE28.

Sets input defaults and reads all input
for planar-surface generation.

Determines values of the default array
printed along with each planar-surface
input parameter. A "D" following an
input indicates the user has chosen the
default input value, a blank indicates
the value was input by user.

Prints all input parameters for planar-
surface generation.

Generates all planar-surface geometry.

Solves the exponent for the geometric
progression used in the leading-edge
enrichment.

Rotates a given point in space (x,y,2z)
about the given point (Xq,¥0,2q) -

Executive routine by which all routines
necessary to find the intersection of
a planar surface with the fuselage are
called.

Reads selected component geometry from
TAPE28.

Insures that the first chord in a planar-

surface geometry definition is the most
inboard.
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Routine name

Overlay (GEM,3,3)
REVERS

Overlay (GEM,3,4)
PTINT

CROSS

RAYORD

TRICHK

NORMAL

Overlay (GEM,3,5)
NOINT

Overlay (GEM,3,6)
ADCHRD

46

Identification

MGD

MGE

MGF

MGG

MGH

MGI

MGJ

MGK

APPENDIX A

Function

Reverses upper and lower surface geom-
etries, as required.

Determines the intersection of a planar-
surface ray segment with the fuselage.

Finds the two-dimensional intersection
of two given line segments and deter-
mines whether the intersection lies
within the end points of each of the
line segments.

Given one or two coordinates of a point
on a linear line or vector, solves for
the unknown coordinate. Also given are
the slopes and intercepts of the line.

Determines whether the given point
(yi,zi) lies within a given triangle.

Computes the normals of the fuselage
panel that contains the surface ray
intersection point and of the surface
ray segment and determines the angle
of direction of intersection.

Attempts to approximate a ray intersec-
tion point that does not touch the body
by using the intersection of the pre-
ceding ray. A leading-edge ray of no
intersection will cause an error mes-
sage to be issued and no further
attempt at merging the component with
the fuselage will be made.

Adds the chord that defines the component
intersection with the fuselage to the
component geometry definition, computes
the running lengths of a component with
a control surface for use in Gentry's
hypersonic arbitrary-body Mark III
skin-friction routine (ref. 3) and
writes the generated geometry in final
form onto TAPE38.
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APPENDIX B

MAJOR PROGRAM VARTABLE DESCRIPTIONS

Listed here are the major program variables and their definitions grouped

according to the Labeled Common in which they appear.

Any reference to a

"wing" applies to a planar surface (fins, tails, ete.).

Labeled Variable Variable
common name type
ANG SWELR Real
SWEOR Real
SW1R Real
AWRR Real
AWTR Real
ARF NPCU Integer
NPCL Integer
ZAU
ZAL
XAU Real-array
XAL
ZDUMU"\
ZDUML Real-array
XDUMU
CONTRL ICON Integer
DELFU Real
DELFL Real

Definition

First leading-edge angle of two-paneled wing
surface, radians

Leading-edge sweep angle of a single-paneled
surface or the second leading-edge sweep
angle of a two-paneled surface, radians

First trailing-edge sweep angle of a two-
paneled surface, radians

Spanwise deflection at root chord, radians

Spanwise deflection at tip chord, radians

Number of input points describing the upper
surface of an arbitrary airfoil (user
defined)

Number of input points describing the lower

surface of an arbitrary airfoil (user
defined)

X and Z coordinates of the upper and lower
surfaces of an arbitrary airfoil (user
defined)

Temporary wing surface X and Z coordinates

Control surface flag (user defined)

Upper control surface deflection, degrees
(user defined)

Lower control surface deflection, degrees
(user defined)
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Labeled Variable Variable
common name type
CONTRL XCOR Real
XCOT Real
IFLAP Integer
NHNG Integer
NXFL Integer
ZCOR Real
ZCoT Real
CORD XU Real-array
Y Real-array
U Real-array
ZL Real-array
YU Real-array
YL Real-array
NXW Integer
NYW Integer
XL Real-array
RFL Real
DBUG IDBUG - Integer
48

APPENDIX B

Definition

Hinge-line position along root chord as a
fraction of chord length (user defined)

Hinge-line position along tip chord as a
fraction of chord length (user defined)

Control surface array flag (user defined)

Point along wing streamwise chord that
identifies the control surface hinge line

Number of span lines on flap

Vertical distance to hinge line at root
chord (user defined)

Vertical distance to hinge line at tip
chord (user defined)

Longitudinal coordinates of wing upper
surface geometry

Spanwise coordinates of wing upper surface
leading-edge geometry

Z coordinates of wing upper surface geometry
Z coordinates of wing lower surface geometry

Spanwise coordinates of wing upper surface
geometry

Spanwise coordinates of wing lower surface
geometry

Number of points describing each wing
streamwise chord

Number of streamwise chords describing wing

Longitudinal coordinates of wing lower
surface geometry

Reference length (usually fuselage length)
in wing geometry units

- MERGE debug print flag




Labeled Variable Variable
common name type
DUMXYZ YD Real-~array
YU
YL
XU
XL Real-array
YAV
ZL
NY Integer
NX Integer
NAMPRT Alphanumeric
array
EDGE Alphanumeric
array
ASURF Alphanumeric
ELEV NHNG Integer
X0
YO Real
Z0
DX2
DY2 Real
DZ2
ENGINE XE
YE Real-array
ZE
FLOI Real-array
SOIL Real-array
NESEG Integer

APPENDIX B

Definition

Same as Y in Labeled Common CORD

Same as for Labeled Common CORD

Number of streamwise chords describing wing

Number of points describing each wing
streamwise chord

Array containing component identification
for printout clarification

Array containing surface edge identification
(leading and trailing)

Surface identifier for geometry array
{(upper, lower)

Point along wing streamwise chord that

identifies the control surface hinge line

Coordinates of point about which a control
surface will be rotated

Distance between tip and root chord hinge-
line position in the X, ¥, and Z planes

X, Y, and Z coordinates describing the
engine hole geometry

Temporary array of longitudinal lengths up
to the element of interest

Temporary array of lengths of element sides
in the longitudinal direction

Number of segments in each c¢ross section of
engine hole geometry
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Labeled Variable Variable
common name type
ENGINE IXT Integer
ER IERROR Integer
ERROR IERR Integer
EX TWISTX Real
YDIH
ZDIH } Real
YROTAT Real
BETA Real
NDIH Integer
FINSTA MID Integer
FUSGEM X Real-array
Y
7 } Real-array
NXS Integer
NSS Integer
FUSMAX YMX Real-array
ZMAX Real-array
GARG NP2 Integer
NP3 Integer
KEEP CRW Real
CcT Real
SWOR Real
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Definition

Total number of cross sections in engine
hole geometry

WINGEX error flag
GEMPAK error flag
Twist angles, degrees (user defined)

Y and Z coordinates of leading-edge dihedral
(user defined)

Y coordinate of wing rotation point (user
defined)

Yaw angle, degrees (user defined)

Counter for number of points in YDIH and
ZDIH arrays

Flag for center-line component

Fuselage cross-sectional longitudinal
locations

Y and Z coordinates of fuselage cross
sections

Number of cross sections describing fuselage
geometry (user defined)

Number of points describing each fuselage
cross section (user defined)

Maximum span at each fuselage cross-section
station

Z coordinate at each fuselage YMX
Same as NP(2) in FUS2

Same as NP(3) in FUS2

Root chord length (user defined)
Tip chord length

Wing trailing-edge sweep angle, radians



Labeled Variable Variable
common name type
KEEP BW Real

B1 Real

ACT Real
LEAD XLE Real-array

ZLEU Real-array

ZLEL Real-array

XX1 Real

XX2 Real

NO Integer

II Integer
NAME SURF Alphanumeric

array

OVLARG ICODE Integer

iD Integer

I1G0o2 Integer

N Integer

X1

YI Real

ZI

NINT Integer

Y1 Real

APPENDIX B

Wing total span (exception: fin.semispan)
Wing span to ieading-edge breakpoint

Total computed wing area

Longitudinal coordinates of winé leading—'
edge enrichment

Z coordinates of wing upper surface leading-
edge enrichment

Z coordinates of wing lower surface leading-
edge enrichment

Longitudinal coordinate of second wing
leading-edge station for enrichment

Longitudinal coordinate of final wing
leading-edge station for enrichment

Number of wing longitudinal leading-edge
stations for enrichment

Chord number at which wing leading-edge
enrichment is computed

Array identifying wing geometry surface
(upper, lower)

Flags geometry to be read from TAPE28
Index of component name array
Upper and lower geometry reverse flag

Array position of wing ray

Coordinates of wing ray N intersection
with the fuselage .

Intersection flag
Known Y or Z coordinate of ray preceding

ray JdJ
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Labeled Variable Variable
common name type
OVLARG Y2 Real
Jd Integer
ISURF Integer
IERR Integer
NSST Integer
IDENT Integer
PANL
TWRDX Real
TCX Real
SWO Real
RADIUS IRADE Integer
RADE Real
NPHX Integer
SAVE TITLE Alphanumeric
array
Jo Integer
J1 Integer
J2 Integer
J3 Integer
Ji Integer
J5 Integer
J6 Integer
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Definition
Y or Z coordinate of ray JJ

Array position of wing ray JJ for which no
intersection was found

Wing surface orientation flag
Routine NOINT error flag

Index pointer of intersecting chord position
in wing spanwise geometry array

Index of the name printing array (NAMPRT)
corresponding to the component

This Labeled Common contains wing surface
input parameters found in the Namelist
WING description with the following
exceptions: TWRDX, TCX, and SWO

Same as TWRD(1)

Same as TCD(1)

Wing trailing-edge sweep angle, degrees

Wing leading-edge radius flag (user defined)

Wing leading-edge radius (user defined)

Number of wing leading-edge points not to
be respaced (user defined)

Job identification (user defined)

Not used

Wing geometry data control flag
Fuselage geometry data control flag
Not used

Fin data control flag

Not used

Not used



APPENDIX B

Definition
Horizontal-tail data control flag
Canard data control flag
Control surface déta control flag
Array identifying the locations of the
intersection chords of all components

with fuselage

Array containing fuselage and wing array
limits

Configuration reference length
Component array identification index

Array containing the MERGE option flag for
each wing surface

Array containing the MERGE debug printout
option flags for each wing surface

Auxiliary fuselage geometry flag

Same as for Labeled Common LEAD

Labeled Variable Variable
common name type
SAVE IHT Integer
ICAN Integer
JFLAP Integer
NST Integer
array
NYF Integer
array
REFL Real
1C0 Integer
MERG Integer
array
NDBUG Integer
array
JENG Integer
T28 XLE
ZLEU
ZLEL
XX1
XX2
NO
II
RFL Real
IFLAP Integer
TEMPCO YY
Real-array
ZZ
THICK NTHK Integer
TWRD Real-array
YTHK Real-array

Configuration reference length
Control surface data control flag

Coordinates of cross-section points between
successive lofting lines

Counter for number of thickness and/or
camber ratio input points

Section thickness ratios corresponding to
YTHK (user defined)

Spanwise locations of input thickness and/or
camber ratios (user defined)
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Labeled Variable Variable
common name type
THICK TCD Real-array
TIP ITEETH Integer

ANGR Real

ANGT Real
TMPY YTMP

7TMP } Real-array

RUNL Real-array
XPRNT IMERGE Integer

NDEBUG Integer

REFLW Real

R Real-array
XYZINT pani)

YIU Real-array

ZIU

NIU Integer

XIL

YIL Real-array

ZIL

NIL Integer
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Definition

Mean camber line thickness ratio correspond-
ing to YTHK (user defined)

Wing tip chord plane flag (user defined)

Spanwise deflection at wing root chord,
degrees (user defined)

Spanwise deflection at wing tip chord,
degrees (user defined)

Coordinates of one fuselage cross section

Surface length in feet from nose to centroid
of element of interest for skin-friction
calculations

Wing MERGE flag (user defined)

Wing MERGE debug print flag (user defined)

Wing reference length (user defined)

Array that flags all wing input parameters
as either input by user or default

X, Y, and Z coordinates of the wing upper
surface chord defining its intersection
with the fuselage

Number of points in the wing upper surface
intersection chord

X, Y, and Z coordinates of the wing lower
surface chord defining its intersection
with the fuselage

Number of points in the wing lower surface
intersection chord



APPENDIX B

Labeled Variable Variable
common name type Definition
XYZRAY IYX Integer Wing ray segment equation definition flag
‘ in the XY plane for
Y = myX + by
0: my £ 0
1 my = 0
2: My 8 ©
AMY Real Segment slope (my) in XY plane
BY Real Segment intercept (by) in XY plane
IXY
AMXY Same as above but for X = mny + bxy
BYX

Same as above but for Z = myY + by

Same as above but for Z = myyX + by

Same as above but for X = myZ + by

Yz
AMYZ.} Same as above but for Y = myzZ + byy



APPENDIX C

SAMPLE INPUT AND OUTPUT

The following sample cases represent the same configuration using differ-
ent GEMPAK input options. Figure 43 shows the basic layout for the fuselage
input of sample case 1.

Sample case Description
1 Fuselage (Complete lofting, INC(1) = 0)
wing, horizontal tail, fin (Automatic input, IHPUT = 1)
2 Fuselage (Point-by-point, INC(1) = 2)
3 Fuselage (Longitudinal lofting, INC(1) = 1)
4 Fuselage (Cross-sectional lofting, INC(1) = 3)
5 Fuselage (With aero/propulsion surface, INC(4) = 1)
6 Wing (Manual input, IHPUT = 2)
7 Wing (Arbitrary airfoil, ICHRD = 3)
8 Wing (With deflected control surface, ICON = 1)

The final generated geometry arrays and codes necessary to fully describe
the configuration reside on the program file TAPE38 and are therefore described
here along with the output (TAPE6). If no fuselage is generated, such as in
sample cases 6, 7, and 8, all final geometry will reside on TAPE28 instead of
TAPE38. Figure 44 is a computer drawing of the generated geometry for sample
case 1.
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COLUMN

1

2

3

1234567890123456789012345678901234567890

4

Sample Case 1 Input

5 6 7
1236567890123456789012345673901234567890

8

1

GEMPAK SAMPLE CASE 1

(FUSELAGE, WINGy HORIZONTAL TAIL, FIN)

5 4 2

FUSELAGE (COMPLETE LOFTING, INC(1)=0)
" 600, 9 12 2001161111111
‘e 3 504 128 152 164 176,
300¢ 400, 520, 600,
22 22 22 22 22 22 22 22
22 22 22 22 22 22 22 22 22 22 22
22 22 22 22 22 22 22 22 22 22 22

1 3 1 3 1 3 3 5

1 2 0. 0.
L0 11 600 O

2 6 Oe 0.

0 11 3. 3.

0o 11 1284 3944

0 11 152, 524 1 525

0o 1 164, 56 1 «02982

0 11 600, 69

1 4 Qe 0.

0 21 200. 0.

0o 21 400. 394906

0 21 600 360532

2 6 0. 0.

0 21 3. 3.

0 21 1284 3944

0 21 152 524 1 «525

0 2 lo4s 56 1 «02982

0 21 600, 69e

1 6 Qe 0.

o 31 118, 0.

o 31 1524 3.6 1 10588

o 3 200, 17.1 1 o435

o 31 400, 57.006

0 31 600 534632

2 17 Qe O

GEMPAK title card

GEMPAK geometry option card

Fuselage card set

Fuselage card set

Fuselage card set
Lofting line 1 in

Lofting line 1 in

Lofting line 2 in
XY plane

Lofting line 2 in

Lofting line 3 in

1
2
3
XY plane
XZ plane

Fuselage card
set b4

XZ plane

XY plane.

O XIAN34dv
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CGLUMN 1 2 3 4 5 6 7 8 |
123456789012345678901234567890123456789012345678901234567690123456789012345571890 ]
0 31 ER 3, T T T -
0 31 128 39.4
¢ 31 152, 49,2 240833 Lofting line 3 in XZ plane
0 3 168, 53,2 [Ny 0.
0 3 2000 55.7 -.375
0 31 600 574627
1 6 Oe Oe
0 41 118, 0
0 41 128, 1.06 . . .
o 41 200, 171 Lofting line L in XY plane
9 41 400, 57.006
0 &1 600, 53,632
2 5 Qe Oe
0 41 3. 3.
0 41 128. 39.4 Lofting line 4 in XZ plane
P 0 41 200, 45,7
0 41 600, 57+627
1 6 0. Oe
. Fuselage card
0 51 3, 2.7 : . :
0 51 128 84942 L°f§lng line 5 in set L
0 51 200, 1741 XY plane
0 51 4004 574006
0 51 600, 53,632
2 5 0. 0.
L0 51 3. 1.5
2 51 128, 34, Lofting line 5 in XZ plane
0 51 200, 4547
0o 51 600, 574627
11 e 0. 0.
0 61 3, 2.7 : : :
o 61 o0, S Lofting line 6 in XY plene
0 61 600 B4
2 4 0. R 1
0 61 3. 1.5 . . .
0_6 1 400, 10,743 Lofting line 6 in XZ plane

\J
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COLUMN

1 2 3 O 5 6 7 8

123456789012345678901234567890123456789012345678501234656789012345678901234567690
0 61 600, 10,90 -

1 4 Oe 0, *
0 71 3. 0.

o 71 400, 81,

o 71 600, 84,

2 3 O 0. *
4] 71 3. -3

0 71 €00, 10.9

1 5 O 0. *
0o 81 EN 0.

0 81 200, 3646 «18579

0o 8 4G0. 60, 1 0.

0 81 600, 60.

2 4 04 O, *
0 61 3. -3

0o 81 520, -7,

¢ 81 600 10.

1 2 Os Oe *
0 91 600, O

2 4 Oe Qe *
0 91 3. =3,

¢ 91 520, =224

0 91 600, 9.1

1 3 2 0. 0. *
1 112 200 0e0

1 112 600, 20.

2 6 2 0O 0. *
1 112¢ 3 3.

1 112 128, 3944

1 112 152. 524 «525

11 2 164, 56 1 202982

1 112 600s 69,

1 5 Q. Q. *
1 21 118, G0

1 2.1 1635 ey —_

|
}
|
i
}
!
|
1

Lofting line T

Lofting line 7T
Lofting line 8

Lofting line 8

Lofting line 9
XY plane

Lofting line 9
XZ plane

in XY plane

in X7 plane

in XY plane

in X7 plane

in

in

Slope control line 1 in

XY plane

Slope control line 1 in

XZ plane

Slope control line 2 in

XY plane

Fuselage card

set b

O XIANdday
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coLumn 1

3

4

5 6

7 8

2
11234567990123456789012345678901234645678901234567890123456769012345678901234567890

1 21 400, Z9+614

1 21 600, 464241

2 6 0. 0.

1 21 3, 3,

1 21 1284 3944

1 21 152, 52 1 $525

1 2 1644 564 1 +02982

1 21 600, 69

17 0, Oe

1 31 118, 0.0

1 312 128, 1.0595

1 312 1625 Te

1 312 200. 17.1

1 312 400. 57.006

1 312 600, 53,632

2 6 0. 0Os

1 31 3, 3.

1 312 128, 39.4

1 312 16245 4745

1 312 200. 45.7

1 312 600, 57.627

1 6 [ 0.

1 41 £ 16725

1 41 129, 54,433
1 41 200, 17.1
;1 61 400, 574006
1 41 600, 534632
2 5 'Y G
1 el 3. ES
11 41 128, 39,4
Pl 41 200, 45,7

1 41 600, 574627

1 & 2 Oe Qe

1 512 3, 2.7

1 51 2 400, 70,303

»

> Slope control
XZ plane

Slope control
XY plane

Slope control
in XZ plane

l Slope control
XY plane

Slope control
XZ plane

k Slope control
XY plane

line

line

line

line

line

line

2 in

3 in

Fuselage card
set b

4 in

L in

S in

O XIANdddv



coLUMN

1 2 3 4 5 6 7 8
12345678901235567890123456789012345675901234567890123456759012345678901234567890
1 512 600. 684816
2 4 2 0. Qe *
1 512 3. 145
1 512 400. 31,203
1 512 600, 344264
1 4 Qe Oe *
1 61 3, 54625
1 61 400 864525 .
1 61 600, B4. l
2 3 O Oe *
1 61 3. -3,
1 61 600, 10.9 :
1 6 O Oe *.
1 71 3. 0.
1 71 2004 384824 1 »19708
1 7 400, 64,482 1 O.
1 71 5200 65,837 '
1 71 600, 60.328 ;
2 3 Oe Oe 4
1 71 3. -3, ;
1 71 600, 10,9 |
1 6 O O *
1 81 3 Qe
1 81 200. 34452 1 «17523
1 8 400, 55.808 1 Oe
1 &1 520 56454
1 81 600. 594672
12 4 O Oe *]
1 81 3. -3,
1 81 520, =22,
1 81 600, 9.1
$

WING CRWs= 152495, 3We 100es SWEDB= 52435 TPW® 3639 NYU® 4, NXUs 6,
TWRD® 41755 XWOl® <9999y XAD2® Os» XWls 471e7» ZBR® 54¢» IPRNT= 3,
IMERGE=-3,NDEBUG®Os» IRADE= 1, RADE= .75

SEND OF FIN INPUT (SAMPLE CASE 1)

19

|
}
|
1
|

?

|

Slope control
XZ plane

Slope control
XY plane

Slope control
XZ plane

Slope control
in XY plane

Slope control
XZ plane

Slope control
XY plane

Slope control
XZ plane

Fin input (ICOMP =

line

line

line

line

line

line

line

5)

in

in

in

in

in

in

Fuselage card
set b

O XIQNHddV
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COLUMN 1 2 3 4 5 6 7 8
123456789012345678901234567890123456789012345678901234567€9012345678901234567890

IWING CRWw= 150,95, BWa 2325, SWEDN= 5445, TRW® #3700, WYUs &4, NXUs 6,
TwRD= .06y XWDI® o5s XWO2= Qss TCODm 403, XWls 3604255 1BR*® 454,
XROTAT= 597.» YROTAT= 64.3, ZROTAT= 45.5, THETA= 604, ALPHA= =5,,
BETA®= 10es IPRNT® 3, IMERGE®=3, IRADE= 1, RADE= 475 ,

$END OF HCRIZCNTAL TAIL INPUT (SAMPLE CASE 2)

SWING CRW= 404.00» BW=® 335,44, SWE0B= 59439, TRWe 43058, NYU® 4p NXU= 9
ICHRD= 2, TWRD= 406y TCD= .03, Xwl= 237,70, IBR= =-35,217, THETA= 30.,
ALPHA® ~1,, IPRNTs 3, IMERGEs 3, IRADE= 1y RADE= 75, XROTAT= 600.

{_SEND CF WING INPUT (SAMPLE CASE 1)

Horizontal tail input (ICOMP = 4)

Wing input (ICOMP = 2)

0 XIANdddV
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Sample Case 1 Output

GEMPAK = RAPID AIRCRAFT GEOMETRY GENERATION FOR ENGINEZRING DESIGN

CASE TITLE = GEMPAK SAMPLE CASE 1 (FUSELAGE, WINGs HORIZONTAL TAIL, FIN)

GEDMETRY OPTIONS CHOSEN

1 FUSELAGE

5 FIN
i 4 HORIZGTAIL
L 2 WING

|$ESEEREIIERRINERIISSB0S
j* € NT ER FUSZ2Z»
SIRERFEERRNRRIREREI NN

FUSELAGE (COMPLETE LOFTING, INC(1}=0)
600.0000 ON TME X=Y PLANE

e +17000E402  Ea =,80000E+02 Fe
PoN=DF LOFTING CURVE NO, 9 BETWEEN X= 0.,0000 AND X= 60040000 ON IHE X-Y PLANE

A 0, © 8= 0. c» 0, 0= 0. E= -,60000E403 F=

KOEFFS FOR PROJECTION OF LOFTING CURVE NOo. 9 BETWEEN X= 040000 AND X= 3.0000 ON THE X-2 PLANE

T LINE Ae 0. Bs Q. Ce 0. D* =-.30000E+01 E® =-,30000E+01 Fa

DEFFS FOR PROJECTION OF LOFTING CURVE ND, 9 BETWEEN X= 3,000 AND X=  520.0000 ON THE X-Z PLANE

T LINE A= 0. 8= 0. ce 0. De =.19000:402 €= =,5170CE+03 Fe

OEFFS FGR PROJECTION OF LOFTING CURVE NC. 9 BETWEEN X=  520,0000 AND X=  600,0000 IN THE A= PLANE

T LINE A 0. , 3a 9. Cx 0. D= .311C0E+02 E= =-,80000£+02 Fw

C= 0. Ds

~¢94000E+04

ST LiNE A= 0. B= 0. and coefficients for loftin
£FS FOR PROJECTION OF LOFTING CUa e - = g curves 1 to 9)
As 0. D* =.40000E+01 Es ~.5170CE+03  F=
//,/aaﬁu'em X=  520,0000 AND X=  600,0000 ON THE X-Z PLANE

Oe
0.
=e14940E+04

-.17932E+405

COEFFS FOR PRIJECTION OF LOFTING CURVE NO. 1 BETWEEN X= 0.0000 AND Xe

ST LInE As 0, Be 0. Ce 0 D= 0, E= -.60000£403 Fs 0, SGe

COEFFS FLR PROJECTION OF LOFTING CURVE NDo 1 BETWEEN Xs 0.0000 AND X= 3.0000 & THE X-Z PLANE

ST LINE A= 0. 3a 0, Ce 0, De J30000a48) S= - 200008$0] [T SG=
-~ e e

CGEFFS FOR PRIJECTION OF LOFTING CURVE NO. 1 BETHWEE (Longitudinal curve segment end points — ———r.

SGs»
SG=
SGe
SG=

1.

le

1e
le

0 XTANdddV
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ST LINE
COEFFS FCR
ST LINE

COEFFS FOR

A=
PRJIJECTIIN

0. Bw

= 0

OF SLOPE CINTRIL LINE
A= 0. Be

PROJECTION OF SLOPE CINTRQ

Je

OF SLOPE CONTRIL LINE NO,
A= Co B=
PRIJECTION

[¢Y

OF SLOPE CINTROL LINE NT.
A= Q. 8
PRJIJECTICN

Co
N0
0.

Q.

1 BETWEEN X=
Cs 0,

1 BETWEEN X=
C= 0.

1 BETWEEN X=
Qs

.
0= 0,

200.0000 AND X=
De «20000E+02
0.,0000 AND X=
C= «300C0c+01
340000 AND Xa=
o 2 Cadl?

.

E= -42000GL+03
600,0000 ON THE X=Y
E= =,40CJCE+03

3,0000 3N THE X=-Z
Ex ~,3C000£+01
1204C000 IN THE %=1

for slope control lines 1 to 8)

ST LINE As 0, 8= 0.
COEFFS FOR PRIJECTION GF SLOPE CINTROL LINE NO.
ST LINE A= 0. 3= 0,
COEFFS FCR PROJECTION OF SLOPE CONTRCL LINE ND.
ST LINE As 0O, 8= 0.
COEFFS FOR PROJECTION OF SLOPE CONTRGL LINE NO.
ST LINE A= 0, Be 0,
COEFFS FOR CROSS-SECTION SEGMENT NO. 1 AT Xa
DEGEN SEG A= 0, B= 0.
COEFFS FSR CROSS-SECTICN SEGMENT NQ. 2 AT Xs
DEGEN SEG  As 0, 3= O,
COEFFS FOR CROSS-SECTION SEGMENT NGs 3 AT X=
DEGEN SEG A= 0. Bs 0.
COEFFS FOR CROSS-SECTION SEGMENT NO. &
As 0, 8= 0.
CROSS~SECTION SEGMENT
= 0

ST L
COEFFS
ST LINE
CDEFFS
ST LINE
COEFFS
ELLIPSE
CREFFS
ELLIPSE

A= 0, B=

CRUSS~SECTION SEGMENT

As 0, 8

CROSS=-SECTION SEGMENT

A= +100QQE+Q1L 8=

CROSS-SECTICN SEGMENT

A= «10000E+01 Be

ICN SEGMENT

{Cross-sectional curve segment
for segments 1 to 8 from X = 0.0 to

Xw

0.
NJe 5 AT X=
0.
NOeo 6 AT X=
Q0.

NOs 7 AT X=
«34250E=04
NG 2 AT X=

00

EN X=
S o1 C= 0,
COEFFS FUR SLOPE CONTROL LINE NJ. 8 BETWEEN X=

C= Q.

8 BETWEEN X=
C= 0,

& BETWEEN Xx=
Cm O

8 BETWEEN X=

400,0000 &ND XY=~
O= —el268CE401

520,0000 AND Xe®
D= +51320£401
0+GC000 AND Xw
Ds  =430000&+01
3,0000 AND Xx=
D= ~.19000£+02

520.0000 AND X=
D= <31100E402

D= C.
Ce 0.
D= Ce

600.0000

Cs 0.
60040000

Cs 0.
60046000
C= 0.
£00,C000

Ce «57167E403
600.,0000

C= «43959E+04

E=s -,12500E+03

vy

(Longitudinal curve segment end points and coefficients

E= =~,12000tL
60040000 3N THE X-Y
E=  -,80000F+02

340000 ON THE X=Z
Ew =,30000£401
520.,0000 ON THE X-Z
Ee =,51700£+03
6000000 ON THE X~=Z

Ee =4B000CE+02

E= 0.
Es 0,
Ew= O

X = 600.0)

-e22152E-0%
L= =¢55379€~07
0= =-,46727C402
D®  =,58694E~006
De =4168CCE+Q3

D= 0,

~¢33306c-00
Es  =4853266E=07
E=  -,30368£+402
Ee» ~,38145E~C6
Ew -,138l5E+05

Es -,87961E+0D5

vvv_vw_rnt_yzv_?txnE___________________~_
Fe O S5G= 1.
PLANE
Fe «e40000E+04 SG» 1le
PLANE
F= O S6= 1.
PLANE
Fe= «26580E403 SG6= 1.

PLANE
20£+403

PLANE
F= +16946E404
PLANE
Fe Qe
PLANE
Fe  =,14940E+404
PLANE
Fe =417932€405

Fa= «1000Q0E+01
(] +10000E+01
Fe «10000E+01

~ ——10000E+01

end points and coefficients

Fe ¢ 77684E-05
F= «42561E+04
Fe +53461E~04
Fm 0 75472E405

F= «43642E+406

le

S6= 1.
SGe 1.
S6= 1.
S6= Q.
SG= Q.
S6= 0,
$6= 0.

SG=

SG=

0 XIANH3ddV
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“TATA TROW RAIN STORAGE ARRAVS o o
I Xe Qg YMAX® 0, IMAXe O, NXe 1
Y 1 N Y b4 N
Qe O 1 0. Oe 2 O ! 0 : N3
Oe Oa 4 O O S O Oe 6
(1Y O 7 G 0. 8 O o] 9
Oe O 10 (¢ Oe 11 O O: 12
Oe O 13 Qe O 14 O Qe 15
Oe O 16 0. Oa 17 Ce 0 18
O Qe 19 G Oe 20 Oe 0. 2
X®  43000000CGE+01 YMAX® 31050743E+01 ZMAX= =,54509858E+0G0 NX= 2 ' !
[ ! 30005000'#01 Nl : L " ! z N
. . £ ¢200C3C00E-06 «30000000E+ E= '
S26666667E-06  .300000006+01 4 1300000307-05  .300000006401 5 .io0eesani-06  -aoeeeuuorior o
l 010495583E+401 ¢28132180c+01 7 219786874E+401 «22901066E+01 8 0270000002401 .15000000E+01 9
«27000005E+01 0149999972401 10 ¢31050743E+01 -454509858E£+00 11 «19962138E+01 —.230705496001 2
»10000011E-06 -+30000000E+01 13 092612343c-07 =+30000000E401 14 046406228:-07 -'300000005001 }5
011368684E~12 =+30000000E401 16 Oe -4o3000 c - .30000000'
00000640117 .0, - E+01 18
=+30000000E£+01 19 e (G . . —_— - —an NEe 0
YHAX= ,12 snn T enerated cross-section points) w
PCT UL TLL "V Py T — R
f156363E3E401 14 0542057043402  -3i
242B81656L402 -.96721883£+401 17 232281150k4C2 -.;;;;EEE?FTVr
¥02 19 +10778796L402 -.13495131k402 20 O -.13914594@:02%
Xe MAX® B4017113E+02 IMAX® LB87218695E+01 NXx= 10
Y 4 N Y 4 N Y i N
0. «63036697E402 1 +39906000c+02 «63036697£402 2 046714804E+02 612487075402 3
e524T75065E402 e571336787402 4 «570060CG0E+02 «51663500E+02 5 «57006000E402 «51663500E402 6
+57005922E+02 +516635008402 7 570059225402 «51663500E+C2 8 «57C26000E402 «516635G0E+02 9
+83600000E+02 «1076430002+32 10 +86017113E+02 L872126958+01 11 «82962554c402 «69534403E401 12
«81000C00E+Q2 262433836E401 13 0725114972402 «48903555L+01 14 #»65001253E402 «80484696E+00 15
«60C000000E+02 -s650715667c+01 16 0 49487559c+02 -+12186503g+402 17 «3730G2556E402 -e14868010£402 18
024934066E+02 ~el164535535+402 19 e12467G33c+02 -e17G2174bE+402 20 O. -217589942E+02 21
Xw  o52000000E+03 YMAXe ,B84006845E+¢02 IMAX®s ,1C028743E+02 Nxe 11
Y z N Y 4 N Y 4 N
[+ 2 65614679£+402 1 »37841600E402 0 66614679E+02 2 0646904476402 «6068206816c402 3
«50450741E+402 «6507113518+02 4 0549816CCE+02 «552416008+02 5 ¢54G81600E+02 ¢55241600E+402 [}
054931614E+02 «552416005+02 7 054G81615E+402 ¢55241600c+02 8 «54981600E+02 0552416008402 9
‘ +836840000E+02 «108372002+402 10 «840C6845E+402 #10028746E4¢02 11 283585034£+02 «93213761c+01 12
«82B000C0E+02 090373534E4+401 13 «73203312€402 «70237655E401 14 ¢55209390L+02 013537610£+01 15
«60000000E+02 ~+700000002401 16 «50143014E402 -+14581072€+02 17 «37958823E+402 -.18225435E+4¢02 18
025420949E+02 -e20433724E402 19 212712689c+02 -e2123725EE+02 20 Oe -,22000000£402 21
Xe ¢60000000E+403 YMAX® ,84000000E+402 IMAX®s ,10899999E+402 NXx= 12
Y 4 N Y 14 N Y z N
Oe «69000000E+02 1 03653200085+402 «69000000£4+02 2 +43340875E+02 «67212222€+402 3
049101198E402 «630973002+02 4 «53632000E+02 «9762700GE+02 5 «53632000E+02 «97627000E+02 6
+53631959E+02 +57627000E402 7 «53631959c+02 «97627000E402 8 «953632000E402 057627000E+402 9
«84000000E+02 «10900000E+402 10 «8399999T7E+02 210900000E+02 11 ¢83999397E+02 «108999995+02 12
+84000000E+02 +10899999E+02 13 +75981405E+02 +10830564E+402 14 «67964568E+02 010663201E+02 15
«60000000E+02 »10000000E+02 16 «48018045E402 e 946264536401 17 «36014440E402 «92B813424E+01 18
J «24009868E+02 «91828384E+01 19 012004934E402 e91414192E401 20 Ce «91000C00E+01 21
A

O XIANHddY
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N

CNI KN RN TUR L

XCENT

«2C0000E+01
«200000E+01
«200000E+01
#«200C00E+01
2000008+ C1
«200000E+01
«200000E+401
«200000E+01
«200000E+01
«2C0U00E+0L
Q2000c+01

THE ELEMENT CHARACTERISTICS FOR SEGMENT

YCENT

«65665T7E-0T
0 144444E-06
0 166667E=06
»188389E~06
«233333E~06
+349853E+00
+100942E+01
¢155956E+401
«160000E491
«1935C2E+01
o173

1 ARE

ICENT

+»200000E+01
+200000E+01
«200000E+01
«20C000E+01
«200000E401
0193774E+01
«170111E+01
01263372401
«100000E+

1 o

NX

-+ 707107E+00
~«TO7107E+00
-+ 7071Q7E+00
~s7071CT7E+0Q0
-«707107E400
=+ 701574E+00
-+ 7G3103E+00

=T
«167836E-01

NY

0.
«401944E~06
O
-e401944E-06
ol
«124854£400
+

NZ DELAREA DELVOLUME N
«707107E+00 «424264E=06 Oe 1
«707107€400 «707107E-07 2410536E-20 2
«707107E+00 «707107E~07 Qe 3
«707107E+00 .707107€=07 ~4536855E~20 4
«707107E+00 »212132€=006 O 5
«701574E+00 «224401E+01 +«980193E~-01 []
A619632E2400 2224%23E401 ¢792055€400 7

184833E401 ]
9

(Element characteristics)

«328875E400

—e512154c*00

12 -z +340167E+00  =4$40215E+00 .1155:;E:3;-‘__T?3?VT::~——___~_‘
13 —CTI5T4E+01 018260¢E~01 +1B2979E400  -4982947E+00 «110394E+04 +156330E+05 13
14 v +353350€401 $746233E=02 +532549E400  =.546360E+00 «109911E+04 +403799E+05 14
15 e461465E+03 $625539E402  —.273056E401  =+160091E-02 +B30507E400  =4%565657£+400 +110C17E+04 «5T1624E405 15
16 $460222E403 ¢549081E+)2  =¢996370E401  ~.130019E-01 ¢55B016E400  -.B829729E+00 +14729TE+04 +451312E+05 16
17 +460198E+03 $437255E402  ~4149716E+02  =e245566E=01 «251246E400  -.967612E+00 «151063E+04 +165961E405 17
18 «460202E+03 «314066E+02  =41750218402  =+309353£~01 #150355E400 ~4963147E+00 «151271€+04 +714342E404 18
19 ¢460201E+03 +138B342E402 - 187934E+02  -.3426%1E-01 «543745E-01  =.997933c4C0 +151365E404 +155424E404 19
20 +460203E403 <629508E401  —.194695E402  =4359206E-01 #527497E~01  =4997962E+00 «151387E+04 #5027C1E+03 20
THE ELEMENT CHARACTERISTICS FOR SEGMENT 11 ARE
N XCENT YCENT ZCENT NX NY NZ DELAREA DELVOLUNE N
Y «559758E+03 «186054£+02 «678001E+02  =-.298033E~01 O, +999556E400 +297787E+04 O, 1
2 +560000E+03 +406112E402 +669134€402  ~4245677E=-01 +253887E+00 «966922E+400 «563343E+03 +580845E+04 2
3 +560000E+03 «468958E+02 +639620E402  =.144555E-01 +581218E+400 +B13619E+00 «566389E+403 «154379E405 3
4 +560000E+03 ¢520414E402 e591694E402  =e602804E-02 +770124E+00 «637B66E+00 +56B249E+03 2227745E405 4
5 +560000E+03 +543068E402 +564343E402  =,154834F-01 +553725E+400 +832556E+00 +320038E-04 +962388E=03 5
6 «567205E+03 «538478E+02 +572455€402 +293088E=-01 «272029E-03  =4999556E400 «108706E=02 +159235€=04 6
7 +560CC0E+403 +543063€402 +564343E402  =4174079E-01 +499244E+00 «866286E+00 +7T68945E-05 +208479€-03 7
8 +587205E+03 +53847T6E+02 $572455E402  =.297997E-01 +272021E-03 +999556E+400 +108706E-02 +159230€-04 8
] +560340E+03 «69L109E+02 ¢3365668402  =4210400£-02 +83848CE400 «544929£400 0434T46E+04 +251927E+06 9
10 $546657E+03 «839489E402 «105886E402  ~.211734£-02 «979360£+00 +202113E+400 ¢330196E+02 +271475E404 10
11 $346607E+03 +B38640E+02 +100834E+02 +565120E-02 +B58B75E+00  ~,512154E+00 ¢329441E€402 +237292E+04 11
12 $546667E+403 «634617E402 «975291E+01 01672 6E=01 +340163E400  =4940215E+00 «333979€402 +948201£403 12
13 $558652E+03 «739621£402 +G40008E+401 +322523£-01 ¢L17372E4C0  =,992564E+00 +709890E+03 «657920£404 13
) +558558E+03 +709370E+02 «734860E401 «690335£-01 +341809E400  =4937516E+00 «683114E+03 «164700E405 14
15 +55835GE+03 ¢6325A5E402 +347974E+01 +124979€400 ¢560392E400  ~,B18744£+00 «643618E+03 +225160E405 15
16 +55981GE+03 +545235€402  =4585513E400 +238031E+00 «33842GE400  =.91G3B9E+00 «959544E403 +177058€+05 16
17 +559621E+03 +430307E+02  =4364032E401 «306695E+00 +14880BE+00  =.940103E+00 +102915€404 +659001E+04 17
18 2559611E+403 +308509E402  =.518928£+401 +336582€400 +BBOO59E-01  =4937533E+00 +104711E+04 +284296E404 18
19 +559607€+403 +185392E402  =.598419E+01 +351291E+00 «319926E-01  =,935720E+00 +105644E+04 +626590E403 19
20 +559607E+03 +617814E401  =4640007E401 +358627E400 #303537E-01  =+932687E+00 +105972E+404 +198729E+03 20

O XIANdddv
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THE GOCDIES AREecese

SURFACE AREA= 0173645485406

VOLUME= #371741775+07

THt CENTER-GF=VOLUME COORDINATES (XCG>YCG,ZICG) =
FINENESS RATIC» «50554465E+401

##% CROSS-SECTIONAL INFORMATION ##»

X AREAS

O Qe
«30000000E+01 «27T720274E+402
+50000000E+02 236550566E+03
+12800000E+03 «17294584E404
«15200000E+03 «23736752E+404
+1€400000z+403 27502980z +04
«17600000E+03 310843732404
«200C0CO0E+03 ¢37902422E4C4
03000G0000&403 «70G27755E +04
«4000000CE+03 103245092405
¢«52000000E+03 #11063011E+05
«600G0000E+03 «77175656E+404

SARREERPIRIBE RN RERS

*EXIT FUS2#
(22222 AR S22 2 L2

¢4C094009E+03 O «23574518E+02

#rhednnshay LONGITUDINAL SEGMENT INFORMATION *sssassrds

SURFACE AREAS VOLUMES CENTERS-OF-VOLUNE
¢39720337E+402 0277202748402 «20000000E+01
«21819592E+04 «78180152E+04 ¢30864164E+02
«92539571E+04 e 75174066E+05 «93673199E+02
«43660536E+404 «48855875E+C5 ¢14023339E+403
¢24957880E+04 «3G707532E+05 «15805185€E+03
«26371748E+404 +35151520£+05 +17003103€+03
«5581l1517E+04 +82813112E+05 «18806197€+03
«28357456E405 536656608406 +25098968E403
+36768244L+05 «85535260E+06 ¢35104977E+03
+49341459E+05 ¢12832347£407 «46030558E+03
032622508E+25 2+ 751625556406 +55980782E+03

O XIANdAddVv
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YRR I YT IS R 1A S S22 22222

s ENTER

WINGETIXSHS

FISIZIIYTY YR IS E2 22 22 244

(Fin generation)

IWING
::PUT . 1;5_59’ XROTAT » =,1001E+04,
e T clEesd YROTAT = =.1001E+04,
. ) IROTAT & ~,1001E+04,
BW * L1E+03, IPRNT = 3
CRW ¢ .15245E+03 IPERGE = -3
B1BW ® 0.0, NDEBUS = 0,
TRW ® .363E+00, ITEETH = 0,
SWEDB  ® ,523E402, 1can .o
SWELG = =,1001E+04, NP X .o
i
Sul ® 0.0, IFLAP  » 0,
ANGR ® 0.0, | XCOR . J1E~59,
ANGT ® 0.0, ' XeoT a T1E-59
R . ’
ICHRD o 1, DELFU  » 216-39.
xw01 * .9999E4+00, "DELFL s L1f-59
Xw02 W 848, "ICOR = .1E-59,
NYU e 4 ‘ ° ’
. zcor . J1E-59,
NXy & CREFLW = 040,
NSPACE = 1, ' SEND
KPCU « ~1001» - -
NPCL e ~1001s
IRADE 1,
RADE « 7564005
TWRO * J175E400, o1E-59, +1E-59s «1E-59s +1E-59, <1E-59, +1E-59» «1E-59, ¢1E~595 J1E=59s +1E-59, «1E=59s o1E-59
«1E-59, o1E=59s #1E=59, +1E=59s «1E=59s ¢1£-59, <1E=59,
YTHK ® L1653, «1E-59, <1E~59, 1E=595 +1E=59s #1E~59, +1E=99, +1E~53) ¢1E=59, «1E=59> o1E-=59, +1E=59s +1E-59,
olE=595 J1E-59) «1E=59 +1E=59s «1E=59» +1E-59, <1E=59,
TCD « 0405 o1E=59; o1E=59, J1E=59, 1E=595 JL1E~59s «1E-59s «1E=59s #1E=59, +1E=59, +1E-59s ,1E-59, «1E-595 +1E-59)
C1E=59, o1E=59) «1E=59, 41E=59, +1E=595 »1E=59,
IDIHE ¢ 1,
AWR * 0.0
AWT s 0.0,
YDIH ® J1E=59, ¢1E=59, o1E=59, 1E=59s «lE=59) <1E=59, «1E=~59s +1E-59, v1E=59, 21859, +1E€-59, «1E=59, J1E=59»
¢1E-59, 41E=59» +1E=59s +1E=59s «1E-59s +1E-59, J1£-59,
01IH ® 1E<595 «1E=59s ¢1E<59» +1E=59» olE=59s ,»1Ei~59, +1E~59, +1E=59, ¢1E-595 +1E-59s o1E=59, «1E-59» 41E=59»
; o1E=59) (1E-59, L1E=59y «1E-=59s 4+1E-99, (1E=-59, +1E=9G,
fiwisTx « 0.0,
Xii * 4T17E403,
YBR a 0,0,
28R * .54E+02,
THETA & L1E+04)
ALPHA = 0,0,
1A o 0,0,

0 XIANEddY
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 INPUT FOR GEOMETRY GENERATION OF FIN

-—===N AMELIST WING INPUT
IHPUT w1 D

FeeaERRRRORORbbRat B4 = L10000E+03 SWEOB=

AUTOMATIC GEOMETRY CRW = 415295E+03 SWELG=

GENERATION CHOSEN BlBWa 0. o] SWl =

kR kekRRkhkbaksikk  TRW & ,36300E+00 ANGR

ANGT =

(ICHRD =1 D
i FEEERERRRERR bR E Rk ER bR
SLAB-SIDED AIRFOIL CHOSEN
L R I IR SR E R L)

XWDl® <99990E+00
XWD2= 0. 0

IRADE =1
AERRARRIRECRPERRRRER R ARk R

LEADING-EDGE RADIUS CONSTANT

FOR ENTIRE SURFACE
PRRRERRFEREERRRERERRR RO bR

RADE® +75000E+00

LIRSS SRR LRSS 2T

CONSTANT THICKNESS RATIO
EERERRRRERRE AR PR RERRREk

TWRD=  +17500E+400

LA R SRR I R R R R S R R R SR R R R 2

CONSTANT MEAN CAMBER LINE THICKNESS RATIO
FORARR AR R R R R AR R AR Rk kR R AR Rk E

TCDs

IDIHE =1 D
ERRAERRRRRRRRRRBERR AR SRR R AR kAR AR Rk
LEADING-EDGE DIHEDRAL WILL BE COMPUTED
LEE IS S P e PR R Iy S Ll

AWRe 0.
AWT= 0.

| TWISTX= 0 D

(22222 RS 222 L)

TRANSLATION IN X5Y,2
CEFRRRRRRRERIRRREOEE

XWle 447170E403
Y8R= Q. b
I8R= 454Q00E+02

CEEEREAESEARREANRARERERARE
ROTATION IN ROLL,PITCH,YAW
FRESREARERRGRR SR RSN AR 444

KONE D

+52300E402
+523C0E+02
0,
0. 0
Ce 0
NYUs & (The letter "D" following some of
v = . . .
KxU= 6 the input values indicates that
the default was chosen)
0. 0
) IPRNT =3
D .
| IFERGEs=3
8 LA R A RS SRS RSS2 T2 )
THIS COMPINENT WILL BE MERGED
| WITH THE FUSELAGE NDEBUG=0
| AEREEEASERARRRRK SRR ERERERESE
| ITEETH=0 D
ICON 0 D
REFLW = 0. o]
m=eeaf N O NAMELIST WING INP U Teo—==—m
END OF INPUT FOR GEOMETRY GENERATION OF FIN
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BASIC GENERATED GEOMETRY
PT Xy Yu ] PT XL YL L
CHORD 1
1 040000 040000 040000 1 0.0000 0.0000 0.0000
| 2 +0513 0.0000 $2726 2 .0513 040000 -a2726
{ 3 $1982 0.0000 45079 3 .1982 0.0000 -45079
; 4 <4205 0.0000 <6738 4 04205 00000 -46738
; 5 +6880 040000 o T4T4 5 <6880 0.0000 —e7474
. 6 38,7497 040000 3.9064 6 3847497 0.0000 ~3.9064
7 7646113 040009 7.0653 7 7648113 00000 -7.0653
: 8 11448730 040000 102242 8 114.8720 0.0000 -10.2242 :
9 152.9347 0.0000 13,3831 9 152.9347 0.000C =13.3831 -
10 15249500 040000 +0000 10 15249500 0.0000 -.0000 .
CHORD 2 (Fin geometry before
) 1 43,1283 3343333 0,0000 1 43,1283 33,3333 0.0009 rotation and translation)
: 2 4341797 3342333 .2728 2 4341797 33,3333 ~.2728
3 43,3268 33,3333 «5083 3 43,3268 33,3333 -.5083 «
4 4345494 33,3333 $6741 4 43,5494 33,3333 ~eb741 :
5 43,8172 33,3333 <7475 5 43,8172 33,3333 - 7475
6 73.7603 33,3333 3.1960 6 73.7503 33,3333 -3.1960
7 103.703%5 33,3333 546445 7 103.7035 33,3333 5466445
8 133.6467 33,3333 £.0930 8 133.6467 33,3333 -8.0930
9 163.5899° 33,3333 10,5414 9 163.5899 33,3333  =10.5414
10 16346019 33,3333 +0000 10 16346019 3343333 ~.0000
CHORD 3
1 8602566 6646667 0.€000 1 8642566 6646667 0.0000 i
2 63081 6646667 L2732 2 86.3081 6646667 -.2732 *
3 8644556 6646667 <5088 3 E6s4556 6646667 -.5088 | _
4 86,6768 6646667 c6745 4 B6.6TEB 6646667 —e6746 w o —
5 8549471 66,6567 .7476 5 8649471 6606667 —e7476
: 6 13847715 6646667 2.4857 6 10847715 6646567 ~2,4857
! 7 13045960 66,6667 4,2237 7 13045960 6646667 -4.2237
! 8 15244205 6646667 5.9617 g 15244205 5646667 =549617 |
i 9 17442450 6645667 7.£958 9 174.2450 6646667 -7.6998
10 17442538 6646667 <0000 10 17442538 6646667 -.0000
CHORD &
! 1 129.3849  100.0000 0.0000 1 129.3849  100.0000 0.0000
2 129.4367 100.0000 $2740 2 129.4367  100.0000 -e2740
3 129.5851 1000000 $5101 3 129.5851  100.0000 -.5101
' 4 129.8095 100.0000 «6757 4 129.8095 100.0000 -456757
; 5 130.,0788  100.0000 «7479 5  130.0788 10060000 -.7479
i 6 143.7842  100.C000 1.7754 6 143.7842  100.,0000 -1.7754
1 7 157.4895 10040000 2.8030 7 157.4895 100.0000 -2.8030
i 8 171.1948  100.0000 3.8305 8 17141948 10040000  =348305 CALCULATED PARAMETERS
9 18449002  100.0000 448561 9  184.9002 100.0000 ~448581
- CRW = 152.9%50 AW L] «000
[ 10  184.9057 100.0000 +0000 10 18449057 100.0000 + 0000 T . 55.921 ACT o oroey
SN = 2004000 XBARW @ 0,000
Bl = 0.000 SwWO [ 17.722

O XIANAddV



L2

ICHORD 1
{
;
CHORD 2
|
iCHORD 3
|
|
|
CHORD 4

PT

O 0DV & WM

Lo -
OV O~ WS W~ QOO W! WA -

OO ®BGOWVMP WN -

-

FIN

Xu

471+7000
47147513
471.3982
47241205
672.3880
51064497
4645113
56€45730
624,6347
62446500

51448283
51448797
Y¥15.0268
51542494
515.9172
54544503
57544035
60543467
63542399
635.,3019

5579566
55840081
55841556
55843788
955840471
58044715
60242960
62441205
64549450
645,9538

601.0849
60141367
601,2851
60145095
601.7788
61504842
629.1895
64248948
65646002
£5646057

Yu

040000
~.2726
-+5079
-e6733
—eT474
=3.9064
=7.0653
-10.2242
-13,3831
0.0009

0.0000
-.2728

-.5083"

=s6741
~e 7675
~3.1960
~5e6465
-2,0930
-10.5414

0.0000

0.0000
-.2732
-.508%
-46746
-s7476
~244857
-4.2237
-5.9617
=7.6998
00,0030

0.0030
=e2740
=+5101
-e6757
= 7479
-1e7754
-2.8030
=3.8305
-4.8581
00000

GENERATED GEOMETRY

r3y) PT XL YL L
(Final generated geometry)
5440000 1 471.7000 040000 5440000
54,0000 2 471.7513 $2726 9446000
54.0000 3 471.8982 «5079 5440000
54,0000 4 472.1205 +6736 5446000
54,0000 5 472,380 W7474 5440000
54,0000 6  510.4497 3.9064 54,0000
54,0000 7 548.5113 7.0653 5442000
54,0900 B 926.5730 10,2242 5440000
5440600 9 624.6347 1343831 54,0000
BL fa¥aValal 140 Al &b LD o000, AN 2 VaValal
LEADING EDGE FINE DETAIL HAS BEEN TAKEN FROM CHORD NO. 3
XLE ILEY ILEL XLE ILEY ILEL
1 0.00060C00 0,03000000 0.02000000 2 400100000 200452321 ~.00462321
3 .202C7778 400593818 ~.00593818 4 +00323940 400661738 -.00681788
5 00449137 .00749575 ~.00749575 6 +00584072 +0UB12595 -,00812595
7 00729503 .00346186 ~.002846186 8 . 00886245 +00676962 -.00876962
9 «01055180 200922090 ~4C0922090 10 $0123725% +00970238 -.00970238
11 $01433492 .01021561 ~.01021561 12 «01644993 «01076215 -.01076215 |-
13 $01872545 «G1134350 ~.01134350 14 .02118527 +01126114 ~.01196114
15 «C2383420C $01261645 ~.01261645 16 +0266E809 «01331068 -.01331068
17 «02976396 +01406492 ~.01404492 15 +02307908 201482600 -.01482000
19 03665206 <01563648 ~.01563648 20 204050296 «01649452 ~01649452
21 «04465339 «01739382 -.01739382 22 $04912666 «01633346 -.01833346
23 .05394786 401931179 ~.01931179 24 405914407 002032628 -,02032628
25 06474446 «02137326 -.02137326 26 «07075046 002244777 -.02244777
27 $07728596 402354324 ~.02354324 28 .08629747 «026465118 -.02465118
29 «09185436 202576081 ~.02576081 30 +09999904 «02685858 ~-.02685858
SRS RB PR b RN RNRE RS &
*EXIT WINGEXS
P Y ST T I IS
120. 6667 10 645.9538 0.0000  120.6667 —
15440000 1 601.0849 0.0000 15440000
154,0000 2 601,13¢€7 «2740 15440000
15440000 3 601.2851 «5101  154,0000
1544€000 4 60145095 W6757  154,0000
154, 0000 5  601.7788 «7479 15440000
154.0000 6  615.4842 1.7754 15440000
15440000 7 62941895 248030 15440000
15440000 B 642.8948 3.8305  156.0000
15440000 9 65646002 4¢8531  194.0000
1540000 10 65646057 040000 15440000

O XIQN3EddVv




A

SHING
IHPUT
AW
ARW
BwW
CRW
818W
TRW

{ SWEQB
SWELG
Swl
ANGR
ANGT
ICHRD
XwD1l
XwW02
NYU
NXU
NSPACE
NPCU
NPCL
IRADE
KADE
TwRD

YTHK
TCD

IDIHE
AWR
AWT
YDIH

I01IH

TWISTX
Xul
YBR
18R
THETA
ALPHA
BETA

*ENTER

1,
«1E=59,
«1E401,
«2325E+0
«1969E+0
0.0

3y
3

«375400,
«545E402,
-+1001E+GC4,

0.0,
040y
040,

L
«5E+00>
040,

« 75€400,
«6E-01,
«1E=59,
«1E~-59,
«1E~=55)
¢3E-01,
«1E=-59,
ls

0.0,
0.0,
e1E=59,
W 1E~59,
«1E-59)
«1£-59,
0.0,

«1£-59,
olE=59,
«lE=59,
«1E-59),
«1E-59,
elE-59,

«1£-59,
«1E~-59,
W 1E-5G,
«1E-59,

«38025E403,

0e0s
«45E+02,
«6E+02
=e5E¢01,
«1E402,

PEES4S0003 0052988000000 0SS

¥ I NGE X »
LTI IR A YT I LY Yy

«1E-59,
o1E=59,
-IE°59{
«1E=59,
+1E-59»
«1E=59,

«1E=59,
«1E-59,
e 1E=59,
«1E-59,

«1E=59,
0 1E=59,
«1E-59,
«1E-99)
«1E-59,
«1E~59,

«1E-59,
+1E-59,
«1E=59,
«1E=59,

«1E=59,
«1E=59,
«1E=59,
«1E=59,
1259,
¢lE=59,

«1E=59,
«1E=59,
1259,
«1E=59,

(Horizontal tail generation)

XROTAT
YROITAT
ZRATAT
TFRANT
IMERGE
NCEBLUG
ITEETH
ICON
NPHX
IFLAP
XCAR
Xxcarv
OELFU
DELFL
ICOR
1¢0T
REFLW
$END

«597E+03,
«b&3E+02,
«45E+402,
3y

-3y

1y

e1E-59, +1E-59, +1E-59,
¢1E=59, +lE=59,
e1€=595 +1E-59, «1E-59,
+ 1E=59) J1E=59,

¢ 1E-59, J1E~59, 41E=59,

elE~5ys o lE=56,

.IE-SQ, e lE=59, olE‘59'
e18-59, +1E-59,

e1t-595 +1E~59,

e 16-59, 410-59,

«1E~59,
¢1E-59,

o lE~99,

«lE=59,

«1E-59,

«lE=59»
«lE=59,

«1E=59,

«1E-59,

«1E=59,

«1E~59,
«1E-59,

«1E-59,

«1E=59,

«1€E-59,

e 1E-95%
e lE~59,

«1E=59,»

«1E=~59,

+ 1E=59,

+1E~59s
o1E=59,

«1E-59,

«1E~59,

«1E=~59,

O XIANHddV



f=—

€L

{ IDIHE a1 D

INPUT FOR GEOMETRY GENERATION OF HORIZONTAL TAIL

e ——— s s e,

———-N AMELIST WING INPUT
IHPUT =1 D
ITIIIE XTI IR T2 12 BN = 423250E£+03 SWEDB=
AUTIMATIC GEQMETRY CRW = «19690£+403 SWELG=
GENERATION CHGSEN B18Ws 0. 0 SW1 =
RTINS ET IR L) TRW = <37500E+00 AKGR =
ANGT =
ICHRD =1 D
ERPREREREERRAERER BRI REERE
SLAB-SIDED AIRFOIL CHOSEN XwDle ,50000E+00 D

IIER T2 222X 22t 2 ) Xw02= 0. [}

IRADE =1
Y LI L AL LIS L B LR L L
LEADING-EDGE RADIUS CONSTANT
FOR ENTIRE SURFACE
SRR EEREARBERARRTEASERE RN D

RADE® +75000E+¢00

(IR RIS R 2220222

CONSTANT THICKNESS RATIO
EESRRREERARRRRRRRERERER S

TwRD= 460000E-01

P I T T Ty T R YT )
CONSTANT MEAN CAMBER LINE THICKNESS RATIO
SEFEREREERRRRRC A KRR AR EAR KRNI RESERERE 4R

TCD=

SRR ERREPRESRRRRAR SRR SRR kAR h kbR kRS

LEADING=EDGE DIHEDRAL WILL BE CUMPUTED
FEEREERRRRRRRRRRERRREIRUES SRt bR b kR

AWR® Q.
AWT= Q.

TWISTX= O D

XWl® ¢38025E+03
YBRe® Q. D
Z8R=  445000£+02

kR ReRREFREREERRkERE

TRANSLATION IN X,Y,12
CRERERRRRERRR AR RA K

THETAs 460000E+02
ALPHA® ~,50000E+01

8ETA & L10000E+02

SRERRFERRRRARERRRNRARRNRS
ROTATION IN ROLLSPITCHs»YAW

(ARSI AT T TR IR L]

2545005402

+54500E+02

Qe

0.

O

NYUm 4

NXy= €

«30000£-01
D
s}

(The letter "D" indicates that
the default was chosen)

Qo

LA RS2 2L )

RITATION POINT
PEEREERERAERES

XRITATe
YROTATs=
ZRITAT=

«59700E+403
»6430CE+D2
«45000E#02

IPRNT =3

IMERGE=-3
FEARREARARRA SRR RR RN A RRR RN R bk
THIS CCHPONENT WILL BE MERGED
WITH TnE FUSELAGE
AECRLRBEAAERRE RN ERF R RN RERERR

NDEBUG=1 D

ITEETH=0 D
ICON =00

REFLW = O, 0

WING

----- END NAMELIST

END OF INPUT FOR GEOMETRY GENERATION OF HORIZONTAL TAIL

INP U Tommomemmnn -
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BASIC GENCRATED GEOQMETRY

(Horizontal tail geometry
before translation and

«000
0.000
0000

18.95%0

PT ] Yy v PT XL Yt L
1 040000 040000 040000 1 040000 9.0000 0.0000
2 «0371 0.0000 »2329 2 «0371 040000 -e2329
3 01446 0.0000 «4427 3 el44s 040000 -.4427
4 03120 0.0000 «6083 4 +3120 040000 -.6088
5 .5226 0.0000 $7167 5 e5226 00000 - 7147 ;
6 «7558 04£000 L7554 6 7558 040000 -.75¢C0 rotation)
7 49,5029 0.000) 642847 7 49,6029 040000 -43750
8 9844500 040000 11,8140 8 9844500 0.0000 -.0000
9 13142667 0.0000 746760 9 131.2667 040060 -,0000
10 164.0d33 0.0000 3.9380 10 164.0833 00000 -.0000
11 196.9200 0.0002 .0000 11 19645000 040000 040000
1 54,3255 38.7500 0.0000 1 5443255 38,7500 0.0000
2 54,3627 38,7500 .2331 2 54,3627 38,7500 -.2331
3 54,4705 3847500 04432 3 5444705 3847500 —e4632
4 54,6382 3547500 «6093 4 5446382 38,7500 -.6093
5 54,8493 38,7500 .7151 5 5448493 38,7500 -.7151
6 55,0828 3847500 «7555 6 55,0828 38,7500 -.7500
7 93,6739 38.7502 540541 7 93,6739 38,7500 -.3750
8  132.2651 33,7500 9.3528 8  132.2651 38,7500 0.0000
9 1584244 3847500 be2352 9 15842449 3547500 -.0000
10 184.2248 38,7500 341176 10 154.2248 38,7500 -.0000
11 21042047 38,7500 +0000 11 2102047 3647500 0.0000
I 108.6510 7745000 040000 1 108.6510 77.5000 0.0000
2 108.6383 7745000 «2337 2 108.6083 77.5000 -.2337
3 10847956 7745090 04440 3 10447966 7745060 —eb4ed
4 103.9550 7745000 <6102 4 108.9550 7745000 -.6102
5 10941768 77.5000 $7157 5  109.1768 7745000 -.7157
6 10944109 7745000 «7555 6 109.41CY 7745000 -.7499
7 137.7455 77.5000 3.8235 7 137.7455 77.5000 -.3750
8  166.,0802 77.5000 646915 8 16640302 7745000 -+0000
9 185.2232 775000 445543 9 13%.2232 77.5000 -.0000
10 20443663 77.5000 202972 10 20443663 7745000 0.0000 o
11 22345093 7745000 40000 11 22345093 77.506G0 040000 - -
1 162.9765 11642500 0.0000 1 16249765 116,2500 0.0000
2 16340142 11642500 02347 2 16340142 11642500 -.2347
3 163.1234  116.2500 e 6459 3 16341234  116.2500 —.4459
4 16342932 11642500 .6122 4 163.2932  116.2500 -.6122 CALCULATED PARAMETERS
S 16345966  116.25C) «7170 5 163.5066 11642500 -.7170
6 163.7420 116.2500 <7554 6 1n3.7420 116.2500 ~.7498 CRW = 196,900 AW
7 1bl.&l86  116.2500 245928 7 121.8186 11642500 -e3749 CT o 73,838 ACT
8  199.3952 116,2500 444303 B8 199.8952  116.2500 .0000 BW = 232,500 XBARW
9 212.2015 11642500 249535 9 21242015 11642500 -.0000 81 e 0.000 sWO
10 22445077 11642500 1e4768 10 22445077 11642500 -+0000
11 23648140 116.2500 +0000 11 23648140 11642500 0.0000 |

O XIANEd4Y




Sl

PT
CHORL 1
1
2
3
4
%
6
7
8
9
10
11
CHORD 2
1
2
3
4
5
]
7
8
9
10
i 11
CHORD 3
1
2
3
4
5
]
7
8
9
10
11
CHORD &
1
2
3
4
5
6
7
8
9
10
11

HORIZONTAL TAItL

xy

39447175
394,7789
394.9070
395.,0830
395.3071
39545402
444,0564
49245726
52443445
55641164
587.8883

4617693
441405308
441.9592
44241416
44243500
4492,5935
48045157
51942379
544,3906
56945434
99446962

48848211
48848628
489.0116
46941947
4569.4139
48946473
5177755
54549032
56444368
5829704
601.5040

53548729
53549351
536.0649
53642494
53644700
53647051
55446368
572.55635
58444830
59643974
608.3119

Yu

=4,0133
-4,2078
~4¢3657
=444837
~445384
-445331

-e8407

248516
11.9163
20.7821
3040474

GENERATED GEDMETRY

2349566
2347624
2346003
23,4864
2344319
23,4375
26,4146
23+3917]
3645684 ]
43,7450
5049217

51.9270
5147324
51.5701
5144562
5144021
5144084
5346701
5549318
61e2199

6645079
T1.79%0

79.8973
79.7019

7945391

7904254
79.3721
79.3798
60.9258
B2.,4719
85.8714
8942703
92,6703

r4Y] PT XL YL L
2943645 1 394,7175 -4,0138 ~29.3645 (Final generated geometry)
-2942453 2 394,7289 =3.8070 -2944773
-294131% 3 39446118 ~3.6079 =29¢5724
~29.0341 4 39405582 =344360 =-29.6406
=-2845630 5 395.1935 -3.3089% =-2946750
2849224 6 39543704 ~-3.2378 -2G.6722
~-21.9110 7 443,3407 448895 -29.2281
=-144E495 8 49163029 1340168 ~20e7841
-14,0009 9 523.,4981 18.6937 =-17.5239
-13.1022 10 555.6932 2443705 ~15.0637
«-12.7203%% 11 AR7_AKAZ A0 N6 7 b -12 204
LEADING EDGE FINE DETAIL HAS BEEN TAKEN FROM CHORD ND. 2
XLE ILEY ZLEL XLE ZLEY 2LEL
1 0400000000 0400000000 0.0C000000 2 +0010C000 «00295081 -.00295081
3 +00207778 «00396338 =-+C03963138 4 «00323640 « 00454396 ~e00454519
5 «004493137 «004830686 -+C0480752 [} ¢ 005840672 « 00501569 =e00495645
7 +00729503 «00526540 -,00516920 8 .0CB86245 .00553337 -+00539547
9 «01055180 «00582083 -+00563582 10 «01237255 «00612%07 ~+¢0058%9078
11 001433492 « 00645944 =«C0616034 12 « 01644993 +00681339 -+00664638
13 201872945 «00719238 ~+006764774 14 «0211C627 +00759799 -+¢00706510
15 e02383420 «00803180 -+00739351 16 « 02668809 « 00649548 -e00774782
17 0029763906 «00399072 -«(C0B811265 18 «03307908 +00951924 ~¢00849232
15 +03665206 «C1l008280 -+.008838579 20 « 0405C296 «C1C68312 ~¢00929160
21 «064465339 «01132194 -s 00970776 22 ¢ 04912666 ¢0120CC91 ~e01013164
23 «053%4786 201272163 ~-.01055386 24 «05914407 «0134855¢4 ~.01098812
25 WCHLTHGGS ¢01429394 =+01141106 26 « 07078046 «01514786 -+01182202
27 «07728596 «01604805 -+01221282 26 008429747 e01699484 ~e01257345
29 « 09165436 «01798803 -+01289179 30 «09999904 «01902698 -.01315318
SRR LR L0444 00t R R R
*EXIT WINGEG«KXH
SESEESESER e REn R R ERE LN R
5644529 10 582.7235  GBe4BLS TS S0ET
56.9771 1i 501.5040 7147960 5649771
85.1321 1 535.8729 79,8973 85.1321
85.2523 2 535,8346 80,1058 85.0185%
85,3670 3 535,9691 8043064 84.5229
8544647 4 536,1178 8064789 84.8548
8545355 5 53643159 80¢6060 8448212
8545752 6 53645433 80,6750 84.8254
8840658 7 55443179 8344794 8b6.587¢
G0.5565 8 572.,0924 8602338 8843498
90,8935 9 53441656 BUekl126 6964224
91.2305 10 596.2387 90.5415 9044950
9145675 11 9246703 9145675

60843119

O XIANIddY



9.

BISERRE 2SRRS40 0NN N ENROS

* ENTER

WINGETKH»

BEREP0C 24202000000 0E0EEEIN

SKING
INPUT
AW
APW
BW

CRW

B1BW
TRW
SwEQSB
SWELG

. Swl

ANGR
ANGT
ICHRD
XwD1
Xwd2
NYU
NXU
NSPACE
NPCU
NPCL
IRADE
RADE
TWRD

YTHK
TCD

IDIKE
AnR
AWT
YOId

IDIH

TwisSTX
Xwl
Y8R
lB8R
THETA
ALPHA
BETA

1,

«1E~59,
«1€401,
¢33544E+403,
«404E+03,
00>
«3058E+400,
«5939E+02,
=e1001E+04)»
0.0

0e0s

0405

2y

«95E+00,

¢ 755400y
e 6E-01,
o1E=59,
«lE-59,
«1E-59,
«3E-0C1,
el1E~59,
1,

040,
GeGs
¢1E=59,
«1E-59,
«1£-59,
«1E=59,
0409
«2377£403,
0.0>
~e352175+02,
o3 +02,
=+1£+01,
0.0

«lE=59,
«1E~59,
«1E~59,
e1£-59,
«1E=59,
«1E-59,

+lE=-59,
«1E=59,
«lE-59,
«1E-5G)

«1E~59,
«1E=59,
«1€-59,
«1E-59,
«1E-59,
«1E-59,

«1E-59,
o1E~59)
«1E-59,
e 1E-59,

«1E=59,
«1E-59,
«1E-59,
«1E=59,
«1E-5G)
«1€~5G,

«1E-59,
«1E-59,
«1E-59,
«1E~59,

elE-59,
«1E=59,
-15-59’
«1E-59,
«1E-59,
olE-59,

«1E-59,
«1E-59,
«1E-59,
015‘59)

(Wing generation)

XROATAT e .6E+03,
YROTAT = =4,1001E+404,
IRITAT = =,1001E+04,
IPRNT - 3,
IMERGE = 3,
NOEBUG w1,
ITEETH = Q,
ICON = 0y
NPHX e 0,
IFLAP = 0y
XCCR = ,1E-59,
xcaorv * ,1E-59,
DELFU & L1E-59,
DELFL ® J1€-59,
ZCOR ® (1E-59,
car ® L1E-59,
'REFLW * 0,0,
SEND
01E-59, «1lE=59s «1lE-59,
e1E=59y +1E-59,
o 1E-59, «1E~59, 41E=59,
2 1E-59, +1E-59,
«1E=59, «1E-59, 41E-59,
e 1E~-59, J1E-59,
«lE-59, «1EFE-~59, J1E~59,
elE=59, +1E=59,
«1€=59) «1E=59, +1E-59»
«16-595 <1E-59,

«1E=59,
«1E=59,

«1E-59,

«1E=59,

«1E~59,

«1E~59,
«1£-59,

«lE=59,

«1E=59,

e1€-59,

e1£=59, +1E-59,

¢1E=59, 1E~-59,

«lE=~59y +1E-59,

«1E=59» «1E-59,

«lE=59s» +1E=59,

o LE=59,
«1E=59,

o1lE-59,

«1E-59,

«1E=59,

O XIJNdddv



LL

INPUT FOR GEOMETRY GENERATION OF

——e==N A

IHPUT el

ICHRD =2

IRADE =1

WING

MELIST WING INPLUT

bl

I Y I YR PR 2 L) Bw =  433544C403
AUTOMATIC GEOMETRY CRY = 4404007403
GEMERATION CHUSEN Bl8We 0. 3] SWl
RIYY I IR LYY L) TRW = +30580E+00

SWEQB=
Sweloe
s 0,
ANGR = O,

«59390E+02
45993902402

ANGT = 0.

AR ETRRb R bR hbRaR kbbb bbb hiks NSPACE= 1 D
CIRCULAR=ARC AIRFOIL CHOSEN NYU . 4
YT T YRy E TS R P LY ] NXU =9

SERRRARERRREARN AR RRRER b RS
LEADING=-EDGE RADIUS CONSTANT

FOR ENTIRE SURFACE
BEEREERRAREIRE AR LRI ERORARNS

RADE= +75000£+00

PRSIV ST AR S22 )

CONSTANT THICKNESS RATIO
FERKAREER AR A RB RN AR ESEIN S

TWRD= +60000£-01

EREERRRRSES R RA AR ER A AR AL RERF SR kb SRRk b ks

CONSTANT MEAN CAMBER LINE THICKNESS RATID
[ N e YT I TS R R R R L AL

TCD=

IDIHE =1 D

!
1 TRISTX=

P R e R L R L R et
LEADING-EDGE DIHEDRAL WILL BE COMPUTED
KRR EERAEERARRRRARIRBPRR kR ERR IR kR b bR A

AWR= Q.
AWT= Q.

Oe D

XWle 423770E403
YBRs 0. D
I8Rm =,35217€402

EIR AT 2L R LR Y s

TRANSLATION IN X»Y»1
SRR RGROPRERNRERERE

THETAs +30000E+02
ALPHA= ~,1C000E401

BETA @ Q.

SEEELEOR00REITIRNIGINNES
ROTATION IN RCLLSPTITCHsYAX
SEPELESERIOAEENUREIESINIIES

«30000£-01

(=)

o

(The letter "D" indicates that
the default was chosen)

tedsdevesrni b

RITATION PTINI
R RN F )

XROTAT =
YROTAT2 D,
LPRHT =3
IMERGE= 3
LR R L E Y YR Y IR E Y
THIS COMPONENT WILL BE MERGED

WITH THE FUSELAGE
EEEAERSRRRERARRhRRR Rk bR b k%

ITeETHeQ D

ICON =0 D

REFLW = 0. ¥
NAMELIST

——=-=E N D

WING

END OF INPUT FOR GEOMETRY GENERATION OF

60U00E+D3

n

I20TATe =,352178402 D

INPUY Tee—rermeaa— -}

WING

O XTANHddvV




gL

BASIC
PT
CHORD 1

— -
WNHOOVDINOCWUM SN

cv1en 2

B I N N

CHORD 3

GENERATED GEOMETRY

Xy

00000
«0492
«1902
04046
e6643

51.0¢13
1014382
15149152
202.3322
25247491
30341661
35345830
404.0000

sheb L4
thenbl
J446560C
YheIUIY
9341509
133.0520
17245231
2ilelln2
2hued 103
SuledltEg
2iTevatt
ke 277
4u54C0496

1t 8.99Q7
18940402
189.1821
189.3977
18946585
21647037
24347488
27047939
29756330
324.8842
351.9293
37849744
40640195

Yy

040000
0.0000
0.0000
0.0000
0.0000
0.0000
040C00
0.0000
040000
0.,0000
0.0000
0.0000
0.0000

Sev0¢7
9549957
251047
hietye?
vl a3047
SuerL7

Dev 2R?

59490067

111.8133
111.8133
111.8133
111.8133
11146133
111.8133
111.8133
1il.8133
111.8133
11142133
111.R133
111.8133
111.8133

Fav; PY XL Yi IAS
6686 1 040000 00000 «6686 (Wing geometry before
9413 2 +0492 040000 4072 :
1.1896 3 «1902 040000 «1914 trans%atlon and
143809 4 04046 0.0000 00495 rotation)
1,4902 5 16643 0.0000 0,0000
11,5983 6 5140813 040000 «0000
1847474 7 101.4982 0.0000 200090
22,9558 8 1519152 0.0000 «0000
2442342 9 2023322 0.0000 «0000
22,5856 10 25247491 0.0000 « 0000
18,0061 11 303.1661 0.0000 +0000
1044840 12 35345830 040000 . 0000
0.,0000 13 40440000 040000 0.0000
662 1 444956 5543907 6696
6626 2 Shevbbb 99,9067 L6407
1.1%9909 3 Y4.£360 5549067 Wlwl? !
1434173 4 3445003 9549067 206995 i
1.4605 5 9. 1009 559007 «,000 |
1232 b L34l LD N4 sdialald !
CHORD
1 283,4861 167,7200 6768 1 283,4861 167.7200 6768
2 26345361 167,7200 9512 2 29345361 167.7200 4127
3 283.6794 167.7200 1.1993 3 283,679¢ 167,7200 v 1941
4  283.3970 167.7200 1.3881 4  283,8970 167.7200 +0502
5 23641997 16747209 1.4622 5 28441597  167.7200 «C000
€ Terenl-g Le7.720) 4,216y ¢ 25744104 167,720C 00,0000
7 314,3771 167,7200 0.10L5 7 3l4ee?il 157, 7200 (LYY
3 23u.0800 L7720 7.1631 t 33042354 16747200 U.0006
9 ER R 1n7.720) 742713 4 345,545 167.72C0 «2000
10 36041032 15747200 he732) 19 360.9332 1+7.720¢C 500002
11 375643110 167.720) 5.3620 11 37043119 167.7200 LUC0D
12 31,0706 167.7200 3,1903 12 361.670¢6 147.7200C 0.0000
13 407,02%3 167.7202 -e NS00 13 4u7.0253 167.725C <2900
103226 T 24347468  111.8133 .000C
12,4315 8 270.7939 111.8133 «0009
13,0109 9  297.8390 111.8133 . 0000
1240610 10 32448342 1113133 «G000
9.5807 11 351.9293 11148133 0.0000 - JRp—
5.5636 12 378.9744 111.8133 «0000
~+0000 13 40640195 111.81233 0.0000 CALCJLATED PAvAMETER-
CRW = 4044000 AW - 000
T o 12349543 ACT L 04000
L @ 335,440 XBARY » 0,200
Bl e 0.000 $%O ° 1,038

O XIQN3ddY



6L

] WING GENERATED GEOMETRY
| PT Xy Yy v PT XL \{t it
1
jCHORO 1
1 237,7451 -.3343 =40.9611 1 237.7451 -+3343 =40.9611
2 237,7901 -04707  =4CeT241 2 237.7982 ~+2036  =41,1866
3 237,927« -.5948  =40,5066 3 23749425 -e0957  =41¢3710
4 23841389 =e6905  «40,3372 4 233.1550 -e02647  =41,4901
5  238,3969 =+7451  =40,2381 5 23844194 040000 ~41e5284
\ 6 28546334 -5,7992  -30,6C56 6  288.0287 0.0000  =60,6485 (Final generated geometry)
! 7 33b.,9546 -9,3737 -23,5353 T 339.2380 040000  =39.768%
8 389,3003 =1144779 ~19,011% §  389.6472 0,0000 ~38.8887
' 9 439,6902 1241171  =17.0246 9 44040565 0.0000 =38.0088
10 490,1244  =11,2923 ~17.5722 10 49044658 0.0000 =37.1289
11 540,6929 ~940031  =20.6576 11 54048751 0,0000 =36.2490
12 591,1259 -5,2420 =2642911 12 591.2844 0.0000  =35.3691
; 13 641,6936 90,0000  =34,4892 13 64146936 040000  =34,4E92
T CHORD 2
1 331,7332 48,0318  -11,3619 1 331.7382 48,0518  =11,3619
{ 2 331,7933 479453 =11.1247 2 33147914 4642127  =1145877 1
| 3 331.9209 4748212 =10.5073 3 331.9360 4843207 -11.7724
: ¢ 332,1328 4747257  ~10.7381 & 332.1529 4843918 ~11.8918
i 5  332,3912 4746714  =10,6396 5  332.4137 4Bs4166  =~1149301
) 6 371,0008 43,8472 -3,3410 6 37141389 48,4166  =1la25642
7 60946445 4161488 2.,0080 7 409.9642 48,4166 =1045782
8 448,3219 3945694 5.4192 8 44845694 4844166 -303023
9  487,0331 39,1050 648993 9 487.3146 48,4166 ~9,2263
10 525.7779 39,7545 644505 10 52640398 4844166 -8+5504
11 56445565 4145196 44,0698 11 56447650 48,4166 -7.8744
12 603,3689 44,4045 -42504 12 60344902 4844166 -741985 |
| 13 642,2154 4844166 -645225 13 64242154 4844166 -6e5225
| CHORD 3
1 425,7313 95,4974 18.2380 1 42547313 96,4974 18.2380
! 2 425.7766 9643607 18,4756 2 4257847 9646286 1640117
[ 3 425,9147 9642366 18,6931 3 425.9299 96,7370 17.8264
4 426,1274 96s14l4 16,8617 4 42641476 9646003 17+ 7067
5  426433E6 4640477 18,5502 5 42644991 9640332 17.6061
6 453,3492 93,4934 23,9232 6 453.4501 9648332 lt.1401
7 4+C,33%1 9146719 27.5504 7T 440.4511 9643332 14.6121
€ 307,3343 9l t 74 26,85 L 40745321 956.5332 1560642
9 524.,3745 953270 3043218 §  534,5731 9nek332 1945562
10 4sl.4a3ls L0,r027 30,6717 10 5616142 46406332 20,0282

O XIaNdddy



08

11
1z

L choRD 4

[
OO ®NONT £ mN -

-
w o

8842104
6lre5121
64247372

£19.7263
£19.7702
£19.9097
£20e1244
52043455
53547007
5510285
56643689
58le7218
597.0872
61244652
627.8557
64342589

LEADING EDGE FINE

92.0428
7440514
95.8332

14449114
la4 7742
14446501
14445557
14445037
143,1415
14241971
l141.6682
14145539
141.8537
14245685
14346997
14542493

Be7960C
2547295
2144442

47.£407
4940792
48429060
4te 4639
4Be5586
5141356
53,0893
9442731
5447392
5444880
5345182
5148273
49,4109

11
12

O DT W N

b
W O

58¢.6552
61546362
642.7372

51667243
519.778€3
511492473
52041446
5204001
535.7644
5£1.1208
566.4771
5914£335
99741899
61245462
627.9026
643,2589

DETAIL HAS BEEN TAKEN FROM CHORD NO. 2

XLE ILEU
1 0.00000000 «00215650
3 400207778 400478821
5 «00449137 +00576698
7 «00729503 « 00689635
9 +01055180 « 00817367
11 «01433492 «00961077
13 «01872945 «01171718
15 «02383420 .01299827
17 102976396 +01495260
19 +03665206 «01706813
21 +04465339 «01931689
23 205394786 «02164750
29 e06474446 «02397481
27 +07728996 02616557
29 «09185436 «02801859
LIS RN R YRR RSS2
*EXIT WINGEXHSH

EEERRREREERRERRERRRES O SRS

ILEL

«G0215650
-+.00000311
=+¢00043603
=eC0093475
~+00148413
—+00208188
=e00L272171
~¢00339137
=e00406997
—«00472428
~+«00530356
-+00573253
~+00590170
=+00565409
~eC0476719

XLE
+0010000Q0
00323940
00534072
« 00886245
01237255
«016464993
«0211E627
«026688C9
+03307908
« 04050296
«04G912666
«059146407
«07078046
08429747
«09999904

9648332
9946332
96405332

205002
20.9722
2leb462

l44.9114
145,0434
14541527
l4b.2247
l4b.2498
14542498
145,2498
145.2498
14542498
14542458
145,2498
145,2498
14542498

47435607
4T7.56129
4744262
4743054
4742665
4745345
47.8026
48.0706
4593387
4846067
48,8748
4941428
49,4109

ILEU

« 00426784
«00525377
«00631396
+00751574
«00887158
«01039235
«01208578
«01395423
«01599152
«C1B17842
«0204763¢
«02231857
«02509797
«02715020
«02873051

ZLEL

«00027263
~.00020562
=+00067904
-.00120318
-e00177724
=¢00239714
~+00305368
-¢00373129
~e00440255
-+00502732
=e00554274
-.00585811
-.00586212
=.00530764
=+.00399065

O XIANHd4dV
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ERRRARERBARNEERERRRNRRERS
*ENTER HMERGSGETH

RREEAFEREEEER RN EER ORI,

INTERSECTION CANNOT BE FOUND FOR RAY 12
INTERSECTION CANNOT BE FOUND FOR PAY 13
INTERSECTION CANNOT BE FOUND FOR RAY 12
INTERSELTION CANNDT BE FOUND FOR RAY 13
THE FOLLCWING CHORD DESCRIBES THE UPPER

Yiu

«83673E+02
«83615€+02
«B349RE+02
«833935+02
$83332%+02
« 785472402
e 7743492+02
« 759676402
«7538dE+02
757588402
« 770816402
e 770312492
«770312402

THE FOLLOWING CHOFD DESCRIBES THZ UPPER

CHORD PTY XIU
3
1 +40083E+03
2 +40103E+03
3 440L18E+03
4 +4013PE+03
5 $40162E403
6 430£LE+03
7 «46049c403
8 +49041E403
9 «52057E+03
10 455092£+03
11 +58142E403
12 +61143E+03
13 +64252E403
CHORD PT XIU
4
1 «496265+03
2 +49645E+03
3 +49666E403
4 2 4G689E+03
5 497128403
6 +49732E+03
7 4520526403
8 +94537E+403
9 »56165E+03
10 +57937E+03
11 ¢59872E+03
ADCHRDO=CHORD(S)

ADCHRD=CHORD( S}

3 THROUGH
3 THROUGH

YIiu

«363655+402
056232c402
#956117€402
«56030c+02
+55980€402
559708402
«55700E+¢02
#55398E+02
057796E402
«60404E+02
«63252E402

3 HAVE BEEN SET TO CHORD
3 HAVE BEEN SET TO CHCRD

OF UPPER SURFACE WING
OF UPPER SURFACE WING
OF LOWER SURFACE WING
OF LOWER SURFACE WING
AND LOWER INTERSECTIONS OF THE WING

1y

«10398E+02
«10683E+02
»10905E+02
e110678+02
0111512402
«16484E+02
¢ 20380E+4C2
$22637£402
0233458402
0233928402
«21474E402
«16889E402
#10035:+02

XIL

«400B3E+03
240074E+03
«40077E403
«40090£+03
«40114E403
«43125E403
«4cl139:403
491370403
e52144F403
«55156£+403
«58182c403
«61221€+03
«64259E403

AND L7weR INTERSZCTIGNS

LIy

«53022c402
«53226L+02
0534056402
«53539E+402
«53616E+02
«53633E+02
«54138F+02
«54698E402
«51072E+02
v471278402
«42819E+02

XIt

495298403
W 47618E+403
040614E403
+49617E+03
+49628E+03
249644E403
51846E+03
542536403
«560C1E+03
«57869E+403
«59872E+403

2 FOR UPPER SURF HORIZ.TAIL

OF THE

YIL

«83673E+02
«B3727E4C2
«33775E+C2
+L3609E+02
$03blHET02
2837772+C2
e23T73 402
335098402
«233746402
«3315374C2
«R2903c+C2
329072402
«32C D402

YiL

«56365E+02
0 56531E8+G62
056503402
«5673272402
50504 +C2
+56836F 402
2 58035E+02
e5964TuE+02
«60649£402
«61906E+02
063252c402

HunlZeTAIL

WITH THE FUSELAGE.
IIL

«10398E+02
«10125E402
«99023E+01
2 97575E+401
«G71U2:40C1
«10213E+02
«10717c402
«11143E+02
«11556E+02
0119716402
«123btt+C2
«12917c+02
013447E4G2
wiTH THE FUSELAGE,
ZIL

«53022%+02
WH26122+02
«H2h162+02
«52456E+02
+52346E402
«92298E402
«50659E4+02
e48416E402
«466T5E+02
«448L4E+02
0 42819E+02

2 FOR THE LOWER SURFACE HORIZ.TAIL

~

I

Py

) (Wing: IMERGE = 1)

(Horizontal tail:
IMERGE = 1)

O XIaNdddy
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BEGIN SEARCH FGR INTERSECTION OF FUSELAGE WITH FIN  wee « (fin: IMERGE = -1, NDEBUG = 1)
S FIN IS CN FUSELAGE CENTERLINE. MIDel (MIDwl VERTICALs, KID®2 VENT2AL)
HAS LEADING=E3GE RAY GEGMZTRY OF FIN°  BEEN SHIFTED.-=0==(C-NOs 1=YES)

~== BEGIN SEARCH FOR PCINT OF INTERSECTICN OF FIN RAY 1 WITH FUSELAGE.

NAXIMUK FUSELAGE WICTH ® oB8402E402
THE TEST-RANGE OF THE  FIN SPANS CHORDS 1 To 4 8y 3. Wl (surface ray limits of search).

RAY 1 SPANS FUSELAGE CRISS=SECTIONS 10 TO 12. -« (fuselage limits of search)

IYXs LZYp IIXs 1425 IXYs 1Y 1 2 3} 0 2 1 i
OYDXsDZOYsDIOXsOXCZy DXDY,DYDZ" Oe ~e99999E=59 «77289E+00 «12938E+01 ~+99999E~59 O <
8YsBZyBIXsB8X »BXYsBYlm Oe =+99999E-59 ~¢31057E403 «40183€E+03 ~e99999E=59 0. !
AYXp12Ys TZX, IXZ, IXY, 1Y 2 1 2 0 0 2 1 i
CYCXs2ZDY»CLICX»CXDZ»0XDY,DYDZ= 0. -¢99999£-59 «77283c+00 ¢12938C+01 -a99999E~-59 0. H
BY»EZ»3IXsBX »3XYs3YIw Qe " ~eI6399E=59 -e31057E4C3 «40183E+03 -e35999E~-59 0. '
PTla 3 P72m &4 (XyYy2312 4559CE403,s G, s e1207E+403 (¥sY»1)2% 6CL1E403s Oe s «1540E+03 '
Fox R:?nazkugctf;f;:"s aézé:m[xs RAY 1 v Tne post outboard ray segment is tested first, The coordinates of the

Y = 0. X Ce . ray segment end points (PT1,PT2) are (X,Y,Z)1 and (X,Y,2)2, respectively.

7 & =¢1090E=53 Y =~41000¢~58 The ray segment 1s described by Y = DYDX¥X + BY; 7 = DZDY*Y + BZ; etc.

X = «1294E+01 2 26015E+03 The variables IYX, IZY, . . ., IYZ describe the ray equations in the

YX plane, ZY plane, . . .

IYX = 0; slope # 0 in YX plane .
; slope = 0 in YX plane -
2; slope =« in YX plane

—

RAY 1 SPANS FUSELAGE CRISS=SECTIONS 1l T3 12

¥ITEST is the corresponding X at YI on the ray segment.)
DOES EXTRAPULATFD XI LIt wITHIN CPOSS-SECTICN RANGE XIa L,4867FE403 ‘ (

520.0 £ 486.7 £ 600.0

—————

, YZ plane. Each is flagged as follows:

g (rfirst fuselage cross-section segment to be tested)

N X{<)y, x{<+}) YsZ(Ksd)=1 Yol{K41,J)-2 Yol(K+lpd+1)=3 Yo I(Kod+l)~4
1 «520CE+03) .6000t+03 Qe »  ot651E402 Qe » «b5Q0CE+02 ¢3653E+402, J6900£+02 «378BE+02, +b6661E+02
V (These are the four corner points of the fuselage panel: K =11, J = 1)
LINE 14 INTERSECTS QAY L AT XIsYI»ZIm +5200E+03 0. «6661E+02 FERON RAY EQS AT YIs XITESTs 48805403
LINE 23 INTERS:ZCTS 2AY 1 AT XIsY1,Zle «600CE+03 0. -«69008+402 FROM RAY ECS AT YI, XITEST® L491LE+03

(This is the first ocecurrence of the ray segment intersecting two fuselage panel sides.
V is the panel side connecting corner points 1 and L. LINE 23 connects points 2 and 3.

X(K) & XI £ X(K+1) No - continue to next
fuselage panel

LINE 1k

o

"0 XIGNIddY
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RAY 1 SPARS FU>ELAGE CRISS-SECTICNS 10 TC 11,
¢ J X(K)y X(K+l) YsZ{Ksd)=1 Y>Z(K+led)=2 Yy Z(K41rJ+1)-3 YsZ{KyJd4l)=4
1 «4C00E+03s 452C0E+03 Ce s «6304E402 O » 66612402 2378654025 6661L+02 03991E+402, +6304E+02
' LINE 14 INTERSECTS RAY 1 AT XI,YI,Il= «400CE+03 0. «5304L402 FEIM RAY EQS AT YI» XITEST= «4934E+03 ]
LINE 23 INTERSECTS RAY 1 AT XI,YI,ZII= +5200E+03 Co e65610¢02 FROM RAY EQS AT YI, XITESTe 44880E+03

SUNMUSIEI R .  —————

W4469E+02) +6483E+02

2 ¢5200E403y <6UC0ESD3 «3785E402) J6661E+402 +3653E402, 5900402 043342402, 46721L402

DOES EXTRAPOLATED XI LIE WITHIN CRISS-SECTION RANGE  XI® ,4B57E+03
DCES EXTRAPGLATED 21 LIE WITHIN Z-RANGE OF FUSE PANEL Il= ,6562E+02

|DCES EXTRAPOLATED YI LIE WITHIN Y-RAKGE COF FUSE PANEL Yle O.

‘ LINE O INTERSECTS RAY 1 AT XI,YI»ZIs 48678403 O, 265626402 FROM RAY £QS AT YI, XITEST= o4B867E+03
J1S YI WITHIN Y-TEST RANGE OF RAY 1

IS XI WITHIN X-TEST RANGE OF RAY 1

2 «4000E+03, +5200E+03 «3991E+402, 5304402 «378BE+02y 46661E+02 «6469E402y S 6483E402 W46T1E402s +6125E402
RAY 1 SPANS FUSELAGE CRJIS5=~SECTIONS 9 TO 10.

J X{K)y X{K¢l) YsZ(KsJd)-1 Ys2(K+lsd)=2 YrZ(K+1yJ¢1)=3 oY L{Krdel)=4

1 «3C00E403, +4000E+03 Oe » 6006E402 Oe »  +6304E+02 «3991E+402, +6304E+02 e 105E+02, «6006E+02
LINE 14 INTERSECTS RAY 1 AT XI,YIsZIs «30G0E+03 0. «6006c+02 FRUM KAY EQS AT YI» XITEST® 44795E+03
LEINE 23 INTERSZCTS RAY 1 AT XT,YI,1I= +4000E¢03 0. +63064E402 FRCM RAY EOS AT YI, XITESTe 44B834E+¢Q3

DOES EXTRAPOLATED XI LIE WITHIN CR3SS-SECTICH RANGE XI®  L4BbLTE403
2 «30CCE+03, +4000E+03 219955402, «6006E+02 +3991E+402, «6304E+02 ew6T1E402, o6125E402 «26T76E+02, «5827E+02

BACK UP ONE PIINT ON RAY 1 AND REPZAT ITERATION. g (After testing through the fuselage limits of search, ne
: intersection is found. Ray limits of search are set to
next inboard ray segment.)

THE TEST=RANGE OF THE FIN SPANS CHORDS 1 TO 3 BY 2,
) RAY 1 SPANS FUSELAGE CROSS-SECTIONS 10 TO 12, j
l1yx,12v,12%,1x2,1xv,1v22 1 2 o o 2 1
DYDX,DZIDY,DZ0X,0XDZsDXOY,0YDIn O -~e99989E=-59 «T7283E+CO «12938E+401 «~e99999£«59 O
:EY)ElpBleBX 2BXY,RYZ» Oe -e39G9995=59 =e31057E+403 «40183E+03 =+9G6999E-59 O
IYXpIZYsIZXpIXZs1XYs1Y2m S S 0 2 1 -
OYDX,02Z0YsC20X,DX02»0X0Y5»DYDIw 0, -2 99999t ~59 «T7269E+00 «12938¢+01 -0 96999GE~59 Qs
BY»BZyBIXsBX »BXYrBYI= . Qs . -+99999¢=56 ~e31057£+03 «40183E4+403 =09999GE=59 O
PTl= 2 PT2® 3 (XsY,2)1m ,5148E+03, 0O, 5 oB8T33E402 (XsYsl)2® (553CE+03y Qo » +1207E403
FGR RAY 1 CON LCWER FIN
LINEAR EQUATIONS DESCRIBING RAY 1 = -
Y = Qe X Oo . . . PR
7 o - lGCOE=58 ¥ =.10008-58 « (Iteration continues until correct limits are found.)
X ® 12948401 Z  o4018£¢03
RAY 1 SPAHS FUSELAGE CROSS~SECTIONS 11 TO 12. [ —
i

e

X(K)y X{K+1) LG

J
1 «5200E+03, L6000E+03 0. .
LINE 16 INTERSECTS RAY 1 ALXS—" =
NE 23 IMTERSECTS

O XIANdddy
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e TUS AT Yy KLTESTS S4B TECOST—
_,_,—a——"_— g

. BEE+02, L6661E+02

== 1Ce
pd}-1 YosZ(K+1l,y
» 0 6006E¢02 O »
o 1 AT X1,¥1,2Z18  .3CC5c+03 Q.
L <SICTS RAY 1 AT XIsYIsZI=  440CCc+C3 D,
DOES EATRAPILATZU XI LIE wITHIN CROSS-CECTIGN KANGE  XI=  o4B67E+03
2 23000E+¢325  44200E¢03 19958402y 450060402 «3791E+025
BACK UP CNE POINT ON RAY 1 AND REPEAT ITERATIUH.
THE TEST=RANGE OF THE FIN SFANS CHORDS 1 T3 2 ey 1
RAY 1 SPANS FUSELAGE CRJSS-SECTIONS 10 TD 1l.
IYXp12YpilXpIXZypIXY,1Y20 1 2 0 0 2 1
| DYDXsDZCY,L20X, DACZ,DXDY,DYDZe R -499999E£-59
} 2YsBZ,8IXs8X sBAY)3Y2m 0. —+94979z-59 -
JPTIe 1 2T2m 2 (y,Y,2)1n L4717E403, n, s eS4GLE4C2 [X,Yy2)2s
FOR RAY 1 LM LGaER FIN
LINEAR ECUATIONS DESCRISING RAY 1 - =
Y = 0, X O
' Z = =~,1000E-%8 Y =,10005~-58
' X ®  J12G4E401 I 44913c+C3
| RAY 1 SPANS FUSELAGE CPISS-SECTIONS 11 TO 12.
J XK1y X(Xe1) Yy2iryd)-1 YeZ(K+1s
1 «52C0€+03, .5000E+03 O, s «H6AK1E402 O, ’
LINE 14 INTERSECTS ®RAY 1 AT XI,Yl,2I=  «5200F433 O.
LINE 23 INTERSECTS 2AY 1 AT &I,Y¥I,ZI~  £03C:+403 0.
DOES EXTRAPOLATED A1 LIt WITHIN CPO3S-StCTION RARGc  XIs .4867E+03
2 «520GE+93, 4H0GIE+)D WITRHE402,  WHBOLEDR 436538402,
3 W5200E+03,  W4IC0E+U2 WAL TINLE, W HGH3E4D P 53240402,
5 e 523GE423,  LECLIE4D0D COL5E40Zs L LOTLIE402 WaT10F 402,
5 e52JCE+C,  46COOT+03 W55G3E4025 45524F422 W 92AK3E402,
6 + 52306403, 460005+93 W56TIREC02) L LH24E4N2 W H2a3L407,
7 ¢5200E+403, +600CE+D3 «5498E+02, 45524£402 W H363E402,
8 «5200£403, <600CE+C3 V54936402, 45524E402 «5353£+402,
9 «520CE+93,  o600GE+03 VSL98E402, 4 9526E402 +5363L¢02,
10 « 52008403, 46000E+03 «73BAE402) W 10RGE+S2 +8400E+C2,

Jr=2

e6304u4C2
«£N06 402
«53048+402

+ 53045402

«77239E+0L0
310572403
«91a°E+C3y

J)-2
«6900E+02
e £561F402
«53CCE+02

«HICOE4C2
$572174C2
WE3108 402
$57637402
CRT6 36402
«5763E+02
«5763£+02
«H7#32402
«1075: 402

«4469E+402,

«6483E+02

Yy Z(K+lpJ#1l)=3

+3691z4C2,

«63C4E+02

FRCH FAY 05 AT Y1

FPOM RaY EOS AT YI, XITEST=

46712402,

«6129E+02

«12934E401 -9
«401%3E+03 =9

Qe ’

«5733E40

Yrl(XK+1yJ+1)-3

«3653E4+G2,

«b%0CE402

FRGM FAY €03 AT Y1

FRCM RAY ECS AT YIy XITESTe

«4334E402,
o670 0z402,
e 52635402,
«95346354G7,
«53T63EHG2,
¢93638402»
«53563L 402,
«B4COL402,
«B4C0C4C2,

e £72154C2
W£310E402
e 7522402
57620402
«5763E402
«5763€402
«9763E402
«1090E402
«1090E+G2

W46T1E+Q2y

«6125E402

YsZ{KsJ+1l}=6

«1995E+02»

«6006E+02

YITEST® <46795E403

«267HEYOZ,

9999E=-59 Oe
9969E=59 0.

2

«4834E+03

«5827E+02

YrZ{KyJt+l)=4

«37BBE+02,

«6661E+402

XITEST= ,4880&+C3

2 4469E+02y
«5045E+02y
«S4TEE$D 2,
e549EE+G2)y
«549BE+02»
+5498E+02,
«5498E+402,
«B384E+02,
«8401E+02,

«4911E403

«6483E402
60718402
«5526E402
e5524g+02
«5524E+402
05524£402
+5524E402
«1084&4E+Q2
+1003E+02

O XIAN3IddV



&8

! RAY 1 SPANS FUSELAGE CROSS-SECTIONS 10 TO 1l. ' |

i
. X{K)s X{K+1) Yrl{KyJ)=1 YrZ(KtlsJd)=2 YrZ(K4lyJ+1}-3 YsliKsdtl)=b 1 !
! 1 «4000E403, 452C0E+03 O > +6304E+02 0. > «H661E+02 «3788E+402, JH661E402 ¢3991E+02, «6304E402
LIME 14 INTERSECTS RAY 1 AT XI,YI,ZIs «4C0C0E+03 D «63C4E+02 FROM RAY £QS AT YI, XITEST® ,4834%40C3
LINE 23 INTERSELCTS RAY 1 AT XI.Y1,71= «52CCE+03 0. 66616402 FRUM RAY EQS AT YI, XITESTe ,4860GE+03 !
I

DOES EXTRAPOLATECD X1 LIE WITHIN CRJSS-SECTION RANGE XI= L4867F+03

e

v (L00.0 £ XI £ 520.0; yes)
3CES EXTRAPOLATED Z1 LIE WITHIN Z-RANG: OF FUSE PANEL ZI= .6562E402
W (63.04 $ 2T S 66.61; yes) ' j
DCES EXTRAPGLATED YI LIE WITHIN Y-RANGE [F FUSE PANEL YI= 0. l
v (0. £ YI £ 39.91; yes) A
LIt € INTERSECTS RAY 1 AT XI,YIsZI=  .4B67E+403 0. +656ZE+02 FROM RAY £QS AT YI, XITEST= .4867£403 s
. v (These are the coordinates of the candidate intersection point) i
P IS YT wITHIN Y-TEST RANGE OF RAY 1
W (0. £ YI £ 0.3 yes)

[ TRprey S e

e .

: >

IS XI wIT4IN X=TEST RANGE CF RAY 1 . g ;
: o .

1 W (471.7 £ XI £ 514.8; yes) ' g :
| FINAL TEST FCR PAMEL LIFITS. ' S} :
i INTTIALIZE FUSE PANEL CORNER POINTS. ; = i
S Y1sY25Y3yYan 0. 0. +37882£+402 +39906E+02 !
[21s22423,240 +63037E+02 066615E402 $ 66615402 0630375402 | a !
. DETFREINE INTERSECTION JF L-2% AND t-13 YT,17= +19434E+02 +64B872E+02 I13,124w 1 1 : ;

W /YT,ZT is the intersection of the fuselage panel diagonals L-24 and L-13.
I13(12k) = 0; YT,ZT does not lie within corner points 1 and 3 (2 and L) |
= 1; YT,ZT lies within corner points 1 and 3 (2 and b) ]
TRICHK=Y1,Y2,Y3,Y]s= O +37882€402 +39906E402 0, .
119225735171 «63037€402 «66615£402 «63037¢+02 «65623E+02
CCRNER 1, YTy ZTe Je w13357E202 I1=0
v Fuselage diagonal L-13 is used to divide the panel into two triangles. A line is passed
through the YI,ZI from each vertex to its opposite side starting with corner 1. |
YI lies between Y1 and YT and ZI lies between 21 and ZT; II = 0 false; II = 1 true [
CASE I1i-TRICHX,IRANGEw] YlsY3sY4,sY]w O «37882E+02 «39906E402 O
11513,24521= «63037E402 +66615E+02 +63037E+02 +65623E402
v (IRANGE = 0; YI,ZI lies within triangle 1,3,bk.
= 1; YI,ZI does not lie within triangle l,3,h).)
TRICHK=Y1sY25Y3,Y]> O +37882E402 Ge O
2152252311 «63037E+02 066615E402 «66615E402 «65623E+02
gonuea 1, Y;'%;' g. :g:gg'gg ﬁ.i of (YI,2T lies within
-CORNER 29 YTy 2T= . . + - -
CORNER 35 YT,2Te 0. e£303TE+02 11=1 triangle 1,2,3)
CASE 1I-TRICHX,1RANGE®=Q Y1sY3,Y2,Y1s Qe ¢37882E+02 Oe O
11s23,22511= «63037E+402 ob66615E+402 +66615E+02 «65623E+02
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INTERSECTION MAS BEEN FOUND.
THETA® o1260E+03 IF THETA IS GREATER THAN 90DEG- TRUE INT == LESS THAN 9QDEG~ NO INT.
)
i RETURN
END
| |
| wme 5ZGIN SEARCH FOR POINT OF INTERSECTION OF FIN RAY 2 WITH FUSELAGE.

~

i
i

A4

- e et om

(Repeat iteration procedure for all fin rays)

‘_/ﬂ—,———i-——_ﬂ__—~—_____,
“‘——’,,f/aaf‘/
RANGE OF FUSEZLAGE CROSS~SECTIONS CANNOT BE FIUND.
INTERSECTION CANNGT 3E FOUND FOR RAY 9 GF LOWER SUPFACE FIN
RETURN
END
=== BEGIN SEARCH FOR POINT OF INTERSECTINN OF FIN RAY 10 WITH FUSELAGE.
_ MAXIMUM FUSELAGE WIDTH = 43402E+02
THE TEST-RANGE OF THE FIN SPANS CHORDS 1 1D 4 BY 3.
RANGE CF FUSELAGE CPCSS-SCCTICNS CANNQT 8E FIUND.
INTERSECTIGN CANNCT BE FOJUND FOR RAY 10 OF LOWER SURFACE FIN

RETUFN
END

O XIaNdddv
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LOWER SURFACE

Xl
48647383
48647917
48649446
4871760
48744542
52343187
95946420
59445361
629.3813 1
62903951

FIN

Yl I1
00000 65.6229
02727 6546245
»5060 65,6291
«6739 6540350
e 7475 5545443
346351 65,7245
6,4772 67.7967
902748 68438490
241172 6848490
0,0000 6848490

THE FOLLONING CHORD DESCRIBES THE UPPER

CHORD PT
2

OV®JOC R, WN -

10
ADCHRD=C
ADCHRO=C

Xy

e 48874E+03
0486 79E+03
s48694E+03
«4B8718E+03
0487458403
«52362€+03
0¢559€4E+03
¢594945403
062%36£+03
+62940E+03
HORO(S} 1 TdR
HCRO(S) 1 TH4R

Yiu

00
~e27268E+00
=+50806E+00
~e673087€400
e 74T4bE+00
~¢36351c+01
~e%7728401
-eG274BE+0L
-¢12117£402
ol
QUGA 1 HAVE BEEN
OLGH 1 HAVE BEEN

(YRR RS IR ER IR LY 2 )

*E X1

T MERGE

»

(IS TR YR SRR AN ST 2

AND LOWER INTERSECTIONS OF THE FIN
I1u XiL YIL

+65623E402 048674E403 Oe

e b65625E+02 «48679E+03 +2726BE+00
e65629E402 «4B696E+03 «508064c+00
«65636E+02 «48718E+03 «67337E400
065644E+02 o43765E402 e T4T4bE+00
0667295402 «52382E+03 «36351E+01
«6T7797E+402 055964E403 e5477224C1
«688493E+02 «59494E403 092748€4C1
+68849E¢02 «62935F 403 e12117E402
«68849E+0Z 062340E+03 e

SET TO CHORD 2 FOR LPPER SURF FIN

SET TO CHORD

2 FOR THE LOWER SURFACE

WITH THE FUSELAGE.
1L

65623402
+65625E+02
e65629£402
»65636E+02
e65644E+02
«66729E+02
«6T79TE+0Q2
»68849E+02
«£E349E402
s6EE4RE+02

FIN

O XIANdddv



88

Sample Case 1 Output (TAPE38)

SFLSE
X

Y

0e0s o3E+01y 56402, o4123E403, +152E+03, o164E+03, +176E+03, 25403, o3E+03, (4E+03, 452E+03, +6E+03, 0.0»
0s0s 0405 040p 0a0s 0o 20y 0.0»

0e0y OeCs OeOp GeOs Qs3s JeCs CoCs 0e0s 0aOs 0.0 Cals» CoOp 0,05 0e0» 0uO» GeOs 0405 0405 0,05 0405 040s
W2E=Cby «2E-0hs #2E-06s «22=06> +2E=05r +Z2E-0tr #22-065 «16953E+02, 239905999999999E+02, «37881599999999E+02,
¢35531G5999999355+402 0e0s Ce0y De0s GeDs 040y 340y Cu0y Cals» 040y «23333333333333E~-06s 423333333333312E~06»
$3529413C0330391e420y 4166661613785 %054C1l, +207573¢45026052+01, 314573645501 C1E+01s

e 26TH+E7361]17466E5402,

0.0,

e2647925404190%35401,
«52475055C0187488E+4C2,
«3c-06,

0.0>»

Ge0y

«38-06y

0.0,

Uedy 0435 040,

W4 h714E061E3061E+02,

«1710 402, 437052994999393:4C2, 25700599999999452+02,

Cel»
«9CT
AN
olG
17
CeC:
«1C
#5 7
0.C |
017
CeC
.37
82
Cel
o 37
23
.27
«£2
CeC
32
e84t
24
.56
C.C
.ZE
b5
0.0
«32
50

e2¢c

z

® 04Cs «3E+J1,
«6CU55Ca53719L5432,
CeOr» 04Cy 0.0
2 57073394495413E+02,
QeCy 040, 0.0, C.0,
«55448478935463E+02,
264326815168454E+02,
«293899G9939G3GE+072,
£4158094152301L+4302,
040y 040y Ca0y 2.0,
2 528CA54L351C2E4072,
0eCs GoaOy Cadsy J40C»
04368402,
e 576526993770 4831E+02,
033519543250381E+02,
268 An17263776735¢402,

«lbE354E402,

«35401,

0.0

0.2
«45599G937 TR T4z+02y

«630366G724T77006L402,
2 1656864E+02,
«H0055046587156E+402,
0¢0s5 D40y 0.0, 0.0»

«55874651034203E+402,
«572122223559453E+02,
«504523213615728+402,
«571336775717h27+07s
0sCs 438401y
©52435Hh77514334L+4G2,
Je25 040, 0.0,

040y 040, 0.0y 0.0»
«4091302870C2548+402s
«516034C677470T7E402,

W 666304465617445402,
V2666666666666 TE-00,
+39021661135207E401,
+5045074C9TELTIE+02,
2109382392941 176401,

«60251081514575E
«4910119€26296E6E+02,
»360200000000162+J1,

«3339999939G999F+(2,

+31,

0.0, 0.0, 0.0,

¢433640874012815E+402s
$26056666665632L-06,
0125795424420158402y
UeOs Ce0s» 040,
«5648902E3806542E401,
¢249815994939961:402»

ks caeee

-651499215080225+01w
0405 0405 040
«70588241960783E4005]
¢32527293855838E402
040s» 040y
0844533205766 7E+01,
+«53631999999999E+02,)

«166864E+402s
«55235720401838E402,
Qe0s 0eDs 0eQr 0.0,
05642585422185206F+022,
26C07115509595G15+402,

Q40

1568645402,

W40T7H+02,
0.0,
«4B68174977848E+02,
0.0

«4BORLITLE+02,
«3E401, L1€68640+02)

Ce0y 0.0, 0.0,
©42109771525195+G2,
¢5924159Q774785£402,

0.0,

«52002000000007E402,
0661406788 99062E+02,
039399599999999E+02,
»03036697247706E+02,
#»3E+01,

«56E+02s #56357798165137€E+02s
«6GE+02, 0e0s 0e0s 0.0, 0.0 O,
«52000000000007E+02, +56E+02» &
26601467863G9032E402y «69E+402» 0
39399599999 995E4+02, 514829488
«56272220583207E+402, 4612487068
Qs0s CGu0s Cu0>» 0e0sr +3E+01s &l1b
«545184E86G73712E402s 4511825094
«630G729G9885233E+402s 040, 0.0

¢393399G69993999E+02, 4492000000
29166350402y «552016E+02y 45762
s 3G4E+02, 441584025 44254997999
«51963499778431E+02y 4552415997
«28132180195499E401, 4162883296
2+43306514350127E402» 4456999997

297626999774780E4028, Q500 Qa0 -

O CTYRRX 50,0, W 31C50742776058E+01, +12684115392959F+02, +265612277727276+0025  +33472641864316£002,
.39 +36364053549839E402s 4432956462826405E402, 6363630641 7688E+02, +840171127226B4E402, ¢
.51 +860CC00323144624025 0405 0,05 040r 0e0r 0ueOs 0u0s 0eOy CoO»
o:o IMAx ® ey ~e5450925¢160791E40), 455200040575662E400, +23727164443045401, «29329365135599E+01, d
051 0369315045056532000, 44C533762R10958E+40L) 463876241075562E401, «8721869467002E+01s o]
Ce0. WX +10€99999413059c4025 040G 040y 0405 04.0s 0.0y 0405 0u0s Qa0
e 5hi =12,

c NSS . 21 X,7,4: Fuselage cross-section coordinates
O. 14 2 N
.29 RFL e« ,6£+03, | YMAX,ZMAX: Fuselage planform coordinates

p > nat

W87 Ica . 1, NXS: HNumber of cross sections describing fuselage
040  SEND NSS: llumber of points describing each half cross section
.}? PF.L:  Peterence length
:-f 27,0 Coumponent identifier Lug-

L Muselucey O wirey 2

canard; «: horizontal tail; 5: fin

|
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SWINGS

Xu ® ,23774507520173E403, 433173817987743E403, ,40083443653811E+03, 242573127064572¢
0e0» 0e0s 040, 040y 0405 U040y 0e0sr 0,05 0405, 0,0, 0.0, CeOsr 000y 040, 0a40s 62377901056
264010315025863Ec+03, #42577660469883E+403, ,51977015643043E+403, 040s  0e0s 0.0s 040, O
0e0r 04Cs 040y 0405 04)s 0405 040r ¢23792736704596E+403, +33192067965826E
264259167265170554035 #51990$712333342403, 0.Cs 040s Deds D40y 00 0¢0s 0e0s 0405 O
0sCs 0405 0.0y ,23813896542107E+03, .3321327862547¢5+03, .40137681676879E
09201 7 bl DB C L DA DO DOt OnO D Ba N Do O ode 0.0, A.0a 0.0 Ve U S 2\
,33234 YU » =433426249071091E400s 48081760922 168E+02s +B36730F3167803L+02> 511224
Oe0s | OeQs 02C» 0e0s 0e0s 0e0s 0e0r» Ca0Os UeGCy, 040y Gols 0435 UeDr 0aQr 0405 0405 =
=~ 4338 WB3514634320256E+402s +96350690560666E+402, «14677415052508E+03, 040, 040, O
R GoOs | Cs0y 0405 0.0y 0+0y 0405 0.0s 040p =+59680977938802E+00, 47821
YLE 09623655542153E402, ¢14465010797613E403, 040, 040s 0e0s OeOs 0.0, 0,05 ©
) 0.0 0e0p Oe0s 0405 —-+69067333314609E+005 +47725651040155E+02, «83392
e5663 .1""5§u—1j‘” 222402 Val n‘ Wl a0 .0 L. 0. 0.0 a.n ~n nD 0.0 ol
J4B70 w7671 IV ® -.40961100777b66E402, -,1136193521673E+02, .103976151159529t+C¢2,
0e05 | 040, ¢ 0¢0s 0405 0.0, 9-0’ 0eds QeCy» 0+s0s 04Cs 0e0Qs 0e0p CoOs 0e0Qy Jeds O
« 5509 2 7994¢ o 1CH5B28950957026+C2y J1£475614902807€+025 o4BOT722E96666E+C25 0.0,
0.0 ¢ 040,y € GaBs 048y Ualy Dalr 0Dy 3405 0405 =,405066036236450+402,
o5685 V915671 0185930669124 T5E+402s +652766149460951E+02» 34Cr 040y 0405 0.0s 0.0»
0.0, 1 G0y ¢ 0.05 0e0s 040s =44033719253037E+02, =.10738118325707c+402»
06278 elhlet 0484638512266E8E+025 0eds UeUs 0e0r 0e0s 0405 0u0s 0405 0,05 0.0, O
6422 «39i0° - 10638A23026LRA02 1116l 348 20010088402 180881 410830038402 _
0t ) 0.0, 0.0, 4 XL * ,23774507520173E+03, +33173317967743¢+03, +40083443653
oror L7575 (1648 0s0» 04G» 040s 040r 0s0» 0405 CuOs Oo0s OsOs 0405 CoOy
o‘c' ) 0.0, ¢ 0.0, +40074191938996E+03, «42578470247256E+03» 451977629555
o.o' J 92%4: 02755 0e0p 0403 040s 040y 0e0s 040s 040y o23794245463817£+03
i PR A n. W425929E517272TE+03, «51932450540118E+03» 0405 0.0, Oe
04Cy 040s 0oe0» 423815898976193E+403, ¢332152923352R4E+0
(XU,YU,ZUZ Coordinates of wing upper surface) 035016‘.5967668915003' 0.0» ngl 0«0y 0405 040, 002’ 0.0
3320 (RSB AOL ean s L MAHrelidrrdefe iy D
. i i YU ® =e33408049071051E+00s 28081 TR0TXIEEETC2s
XL,YL,ZL: Coordinates of wing lower surface 0.0, 000, 0405 040y 0.0s 0e0s 0.0r 00y 0a0r 04
+ 43129 WB3T29G45977123E+02, +966285763596TTES02,
UelUs ¢ Usty u SRRV ?336«2 040 0405 040p 0405 040s 0405 0s0r =295690
0405 ¢ 040, O 0.0, ¢ 0.0, d «967369843336598402, +14515271613162£403,
0405 ( 0+Cr © «5182: ;624. 0sGs 0a0s 040y =e24731697215202E=01s «4839
040, g 0.0, 0 - 652 :‘8731 014522468227958E+¢03, 040» 0,05 0s0s 0eOs 04
0:05 ¢ ORI 9o S 0.0s { PN e 210561100 :
0405 0 0405 é 2535159 96333 0405 0e0s 040y 0405 040y 0405 0o
0.0y 0 060, 4 0.0, 0.0, 0 .10125476751726+02, 13011693756
’ - 0.0, d #5836 0.0, 0 Ge0p 0.0s 0405 0o0s» 0.0y 0.0s O
0.0» g 0.0, 96633 +17926429585028E+02s ¢4742620466
. A n g £ 6279 6 ¢, o 0s0s 0e0s 040, =441490115246054E
6422 Add «47305371381795c+4C2s 0e0» 0405 O
— o 0aC, 4 0.0, @ S 11930144245252E+02s 971016884
OeOy 0405 0eCs 0o0s 063, 0e0s» Oo
__«,i___~______4. «102136475586324E+02, +1814014543
0eOs 0¢0s» 0e0s» 0a0s 060y 040» 0o
123121 L 70281728402

O XIANEddV
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NYU
NXU
XLE

ILEU

ILEL

XX1
xXx2
NC

II
RFL
IFLAP
I€0
SEND

s 5,

= 13,

® 0.0y o1E=02»
«72950254915154E-02>
¢16469925334601E-01,
029763960755131£~01,
046126656133328¢~01,
«77265960346891c-01,

5 ,215650322223C1E-02»
¢63139645899037E-02,
«95107659473065E~02»
¢13954230716679€~01,
«1931£3336379785-01,
«2509796585655%E~C1)

= ,21965032222301E-Q2,

=e5760354906179T71E~03) =¢33475454725923E=-03,
-+20318833237373E~02s =-423971375039823E-02>»
~+373128857C0934c-02,

~e5862115309121E~02»

020777827324534E~02,

«88624525075627E-02,
«1572944552967E=01,
¢230790829313:2-01s o
¢53947351633677¢-01,
«4297473522356¢€~C1»
042678447163435E~02y
¢59953492992524E-02,s
«103G2347665303€~01,
«14992601731777E~01,
¢20476344802522-01»
0261655652686585~01,
027262995721243E~03,

=+40699711825668E=02,
-e53035561L98304E-02y ~455427397878301E-02,

032393983508231E-02,

«10551798279839=-01,
«21186272G9C305E~C1»
36652064410305E-01>»

¢59144073775451E-01,

«915543613524898~01,

0478820653434292-02)

«75157372023019E-02,

«11217176237653E=01,

«15691517433C052-01»
021647495€0026E-01)

¢271502045474G99:-01»

-+310510C3709263L-05»

® ,1E-02y

= J1E+00, NYU: Number of chord locations describing wing
- :0’ NXU: HNumber of points per chord location

- ] |

e 6E403, XLE,ZLEU,ZLEL:

=0, XX1:

2, XX2:

-¢1203177403109E=-02»
-e2721713034801%E-02»
~e4402E493579766E~-02,s
~e57325342605393t-02,
=e56940933503848E=-02s —e530763b9665321E-02,

«44913676060605E-02»
«12372545982342¢-01,
+23836195183216E~-01,
«40502962130196E-01,»
064674446144213L-01,
099G999044566247E-01,
¢52537730593765=02s o
+81736557000915E-02»
¢1204577970U91E-01,
«17068133550202&-01,
022818565294495E~C1y
«28019585512271E-01,
=e2056225627664EE=03,
-e14841307138347E-02»
~+30538734019862E-02»
=e47242757769181E-02»
-«58581091409031E-02,

«58407184509125E-02»
¢16334916416254E-01,
«26688083321525E-01,
0446533931697139E=01>

0 70780462564322E-01,»

57669835424453E-02»
«68715750813242E=02y

01299826865063E-01,

¢18L78415453405€E=01,

¢23974812044458E~01,

«28730513053613E-C1,
~+43603115390738c=03,
~e1777239931L021£=-02,
=¢33913703918606E=02)
=e502732649759364E-02
-e959017044763226E-02»

~e4T767188150705E=02y =¢39906536172209E=02»

Coordinates of leading-edge point enrichment
Longitudinal coordinate of second wing leading-edge enrichment station
Longitudinal coordinate of final wing leading-edge enrichment station

NO: Number of wing leading-edge enrichment longitudinal stations

I1:
RFL:
IFLAP:
ICO:

Component identifier flag

Chord number at which leading-edge enrichment is computed
Wing reference length
Control surface flag; (=0: no control surface;

#0: wing has or is a control surface)

O XIANHd4dV



T=is -

L6

rSHT

' xu ® 43947175497829E+03,
0eOp 000y 0e0» 0405 040,

044176932196639E+03)
040y 0eO» 0e0s 040>

044176932196639E+03,
0e0s CeOs 0sOp 040y 040,

«4962862745996E403,
0e0s 43947739370242]

<44183083372165E403) +49645266424494E+403, +53593505276569E403, 0405 0405 0.0, 0405 040y
0e0s 040s 0eCy 0o00» 0e0» 040s Co0r +35490698175963F+03, 044195916159809E403
<49666067830917E+035 +53606491471114E+03, 0.0, 0405 0.0y 0405  0a0s 0,05 0.0 005
020, 040, 0.0, 439508902326221E+03, +44214156932475E+403, £44214196532475E+034
2 el bl 220 00 o0 Vo W o L. Vo W - S - W= 1
ey LTIt Teo T 0T, + 23956560262 166E402, +239565662621661+02, * 563647055
0405 | 0.0, 9-0: 00, CeOs 040y 0a0s 0e0y Co0y CGeds 0e0» 0405 0405 =-o420
jope 423762386680397E402, +5623216E660085E+02, »7970189946200c4G2, 0405  040s 0405
0e05, | 0s0s 0e0» 0405 J40s 00y 040y 0.0p) =a4369721642338GE401, 2236003032
2ot 56116752856458E402) +79539125930592E402, 040y 0405 0.0y 0405 0405 0.0, 0.0
6% 0.0, ~4448367656537062401, +234863790115285+02, +23466379
ey 7942 Ca0aGa 0,0. Balia OaOs Oada . Oula DaQa
ree] .236 * ~029364540817674E402, +8501022404092 164017 +83010224040921E+017 .
a 0 0.0, 0s0s 040» OeOs 043y 0eOs 0¢0r 0405 Go0y 0e0s 040s 040, 0e0» 0.0
oo .2343 +89203919533941E+01y +53226466999573E+02, +0525234569666354025 0405
6 c 040> Oe0s 04C» 0405 0405 040, 040, —-202913143043515F402, R
.Cs 28 +53404860000495E+02) +853670339309466402, 040, 0s0s 040s 040y J40s

wing

Jevy

0e0s 16323

0.0 L4

0 0’ 0.0

D' ’ 040,
0e0»
Ge0>»
0.0,
Qals

All horizontal tail definitions |
are the same as those for the

0.0, 0+05 040,

-e29034115983357E+02, .91317790198609E+01;

«B546 IEW-L ET.CY- V. T 8.0 a-a Ludda OO o0 a.0 0.0 0.0
.9202| XL e ,3947175497829E+03, .441769321966395+03: .4417693219665??403,
0.0, O0e0s 0e0s 040s 060y 0405 040, 040 0405 000s CGe0p 040r 00y, O
29243 244178072165759c+93s 449617803545016E+03, .535834603103495+034
0405 0s0s 040y 0205 060y 040y 040y 0a0» ¢394811829489465403,
V54131 $45613875146024E403 ¢53596908391713E403» 040s 0,05 0e0s 040s
0.0, 040, 040, 0.0, .39495817796795#03, 244201062369704E+03,
P W - W . Y o n Fallial o SRt n o DD
+9055 '22;§WL s - 40138102692168¢+01, +23955568262 166F #0725 +239565ER2
22096 6.0 0a0s 040y 040y 0.0r 040y 0a0s 0e0s 040s 040y 040, 0.9
040, ;424 +24163606099148E+02, «56501150689705E402, +8010552184)
02167, 6 o 0e0s 040y 0e0y 0.0y 040y 0¢0s» 040y —a36078505698257E 4
040, f ;134 $56627903645797E+402s +80306339785912E+4025 0 0s 040s O
6“381 6'0’ Ve0p 0405 0405 =434360310530753E+01, «2453494633299¢4
oron .5720 ROy 70 T 79364540817674E+02, + 89
0a0s e5437 040, | 0a0s 0e0s 0e0s 000y DJaOs O0aUs» 0e0, 040y
0.0y 2673 +8688130164996E+01, +52811524488199E+04
5692 0.0, 1 040y 040s 040p 040s 040y 0.0s 040y =02
0.0, 58081 «52616338179163E402, +8492287282723£+04
+5987 0.0, | 0sCy 0405 0e0s —429640587126E+02» +8524
—————— Soée‘ «8435421900379E+02, 040, 0.0, 0.0, 0.0
. ] 28490497309534E4C1, +8490497605534L401
5“393 040s GoCs 0eCs 0s0s 0e0p 040p 0o0p 0404
;6;2 +84934692131256E+401s -52297518989556603
4 CeOs 0eCsr D40s 0405 0eDy Ve0s 040, =02
«5045877846092E+402s +B6587604307913E+03
0e0s 040 0e0y —o20784057944167E+025 o]
28834982992519E+402s 0405 0a0s» 0u0s 0404
1320203100220 L21 8402 1u5n10ﬂ77nﬁ71u1

O XIaNdddv



26

NYYU
NXU
XLE

ILEV

ILEL

XX1
Xx2
NO

I1
RFL
IFLAP
I1€0
S$END

5

11,

0e0s #1E~02, 420777827324534E-02» +32393983508281E-02»

e 72950254915154E~-02y +88624525075627E-02, +1055179827983%9E=01,
016449925384601E-01) 4187294455296 7E=01, +21186272960305€-01,
«29763960755131E~01, +330790826513%~01, +36652064410305%=01,
v49126656133328E-01y 539478616836 77E~01s «59144073775451E=01»
e772859603468912-01y «34297473522956E-01s +513835436135248GE-01>
DeDs» 02950808BB844335E-02» +3963378669573E~-025 454395E8341737E~02,
052654028678464E-02, ¢5533374647317161E~02, «5820829841350%5~Q2,
«6B81338504B855€9E=02y 4717237439C02149E-02s «79973004836445E=02»
+89907174292285E~02» +351924165349656-02s +1C0O82735C07665E=01)
¢12000912110679E~01s +12721626458208E=-01y +134355441434095=01»
«16048051528823E-01) +16974B42834053E~01y #173290792462535=C1,

0eCy —+29508088844335E-02s -¢396337H669573E-02, ~4656451265014232E-02,

=¢51681996602883E-02, ~e5395467557936E~02y —45635819732943A5-02,
~e6446382731222E=02y = £7477397223414E-02, —470651019849312F=~02y
~eB1126518379099E-02, ~,34923191971267E-02s =.B8057525967732E~02,
=e10131640635077k~01, ~+10559857572194E-01y -, L1098B122683462E~01,
=e12212818458463E-01, =41257345166327E~01» —4+1289179132069%E-01»
«1E-02,
«1E+00,
30,
2s
+GE+03,
O»
by

«44513676060605t=02»
«12372545982342E-01,
«236341951€3216E=01»
«40502962130196E-01>»
«64T74644€144213E~C1y o
9696904456524 7C-01,
«48306798605072E~02»
«61250650569715€E~02y
«650318021142063E-02>
+10683121323802E~01»
«14293940960171E-01,
013026377624453£~01»
=+48075223151313¢E~-02>
~+5860762L473603E-02»
=+739851261,17864L-02,
=e529160423350%1E-G2,
~e1141106442751E~01>
-+13153178939711E-01,

[All horizontal tail definitions are the same as those for the winé]

+58407184509125E=02»
«14334916416254E-01»
«25686088321529E-01»
¢44653383197139E-C1l».
70780462564322E=01»

e50156865527692€E~02
¢645944153094442~02,
«84954797710836E-02s
«11321937518187£-01,
«15147864506379E~01»

-e4G564533972143E-02,
~e61608355588743E~02)
—e77478241102814E~02,
=e37077618622626E~02,

=+11822024719232E-01>

O XIANHdAdY



i
;EIN o .45573831600821E403, 4B5673831600821E403, «51482829365251€403) .siquigz;gg;géizgzi
0e0s 0e0p 0.0 UaOp 0,05 2205 0¢0s 0e0s 0eOs 0uOs 0e0r 0405 040» 040y 0s0r o ezl
51467967449455c403, +55000611287397€+03, +601136723562136403, 0405 0.0r 0.0y 0.0+ 0.0,
! 020s 0.0s 0.0y 0u0p 0u0s 0405 0s0s +4B6946455461096E403, .4B694455461096E+403
' C558155609B695E4+03, «6012850862942E+403, 0e0s 0405 Gads 040s 040s 0.0 0.0s 0302-0;2212135
0e0s D40y +48717595153119:403, .43717595152}125293: e e an +3152% :_22 SO1EeDS
<6015y T T T T T 0T 00D, 0.0, 0.0y 0405 0405 0a0; 007 0s0s 0s07 0205 0402
048743 ~ 2726626TA52517E+400, -.2723209532907E400, -.27319126869886E400, ~.z7aoooa3
005 4 040p 0405 3405 04Uy 0425 040, 0eOs 040p Oals 0e0s 0605 040, . =e508042¢
»5454 - 50826118556465E+4C0r —+50384564221255€40G, -+51012119051092E+400, 0405 040>
; GeOs 0.0s 0405 GeOs 00y 0uds> 040s 0405 040y -467386638685299E+00, -.67386634
] «6022 -, 67658385265138E+00) —«67571922604151E400, 0¢0s 0405 040p 040s 0e0s 0e0» 0e0y
Qe0> 0e0s» f—Be—0-0 ZiZlo b S ARRRE5R2EA00. maZbZbBA58888883E 400 .JA1§%
06428 MR F 1) o s65622631440611E+02s +65622931440611E402s +B7333333333333E+0¢s
06293 -.363 CuO» GoOp OeOs 0oOs OeQs 0sOs 0c0s 0,05 0,05 0s0s 0s0s 040s 0405 OeOy
0.0, 4 0nas +87333333333333E402, ,12066666666667E+03s 15464035 0.0s 0405 0.0»
: 040s 040y 0u0» 0.0y #6562908075674BE+02, .6562908075674820026 .
. e e £403, 0e0» 00Oy OeOs OosOpr 0u0p 0sO» 04s0p 0a0s 040p 0e0y 0e0» 0y
[}11 fin definitions are the Saﬂ%] 35600206204E+02, 187333333333333E402, +12066666666667E+03, \
Ed 5 P { BB D OB dindeed 222422 B L MDD P
as those for the wing Txt = .4B673631600821:403, 0466738316008216+03s «51432626368851E+40
'8¢ 0405 0¢0s 0405 040y 0s0s 0+0s 0.0r 0e0s OoOs 040» GoOs 0e0»
040y 0.0 ve-s o «51487967443485E+03, (55800811287397E403» .60113672356213E+0
0.0, €. 05 0:C» g 0s0» 0405 0405 0.05 0,05 0.05 0.0r +48694455461096E+03s
G0, 0.0» 287333 L 5581556098895E+03, +6012850842942E403s 0405 040> 040s 040
0:0, 040» 0+0» G 0405 040s +487175951531196+403, ,48717595153119E+03,
0405 s154E 1 6015¢ 0.0. n.n. A4
0.G» «6884 L4845 & 0,05 0e0» 0405 CeaO» o0y 040, 020, D.0;
oo 0e05 ¢ 00, d +27268267852519E+00, 427282095329082E400, 2731912
«8733 54544 0a0r 0e0s 00y 04602 0402 040y 040p 040p 0400 0.0,
- 1 0.0, ( 0.0, G +50826118554476E+00, ,508864564221257E400, 5101211
0.0 50229 0e0s 0e0» Oe0s 0eOs 000» 0e0s 0s0s o6T3IB66IB6B5359
0.0y b0 86345?3852651385000: +67571922604139E400, 0eDs» 040
— 255289 747042 ® 0656229314406115402y 6562293144
,6293d 13635 0405 040s 0405 040» GuO» OuOs 0e0s 005
0405 0.0, «87333333333333€6402, «1206666666666T7E+03)!
6351 .5bg~ﬁ 0¢0) 0405 GoOs 0405 0405 o65629080756748E
0e0» s154E4035 0405 0,0, 0e0s 040s 040 040, O
,59613 «65635660206204E+402, ¢87333333333333E402,
0,05 0eCs» Ds0s 0a0s» 0e0» 0e0» 0e0s 0s0s 040» O
4858 «12066666666667E403, 41545403, 0.0» 0eOs
0e0y o6672053929221E4025 »66720853929221E¢
0eCy 0e0s 0005 0405 040p» 0a0s» 000» 0.0, O
+87333333333333E+02, ,12066666666667E+03,
0005 0405 0.05 0405 0405 +6884901319952¢

€6

Ll

O XIANHddV
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NYU
NXU
XLE

ILEU

TLEL

XX1

L Xx2
'NO
11
CREL
}IFLAP
1C0
CLEND

e 5

® 0s0s ¢1E=025 420777827324534E=02,

10,

»72950254915156£-02,
«16449925334601€E~C1,
«29763960755131€-01,
«46126655133328E=01,
»77285960346851E8-01,

0eCy +4£232134154016E-02)

«86451356367152E~02r o
«10762145547612E~01,
¢14044915454397E~01,
¢18333453979425€~C1»
«2354326457623BE~-01s

Ce0» =»46232134164016E-02,

~s2125Q479566FT1E=C2,
-210215613321635€~01»
-¢13310684095812E~01,
-+17393818644916£-01,
—222447773283381£-01,
«1E-02,

+1E+CO,

30,

3,

«6E+03,

5y

0B88024525075627E-02»
¢18729445529672-01,
«330790829513€~01, &
053947361583677:-01»
«94257673522956E=01,

87696239171294E-02»
#+11343500060552E~01,
e1481999£123914E-01,
¢1931179450086€~31,
026651163949832€E~C1,

+32393983508221E-02,

«10551798279839€-01,
¢211862729602C5£=01,
366520646410305E-01,

¢59144073775451E-01)

«91854361352485E-01>»

#50381823244502E-02s +4631757929402132-02,

+92209044994314E-02,
0119611428541535=01»
«156364754068142-01>

¢20326276644337E~C1,
«257608051772325-01>

~.99381928244502E-02,

~e24610856867152°=02, —a37096237171274E~02>
~41076214554756128~01s -+11343500060552E-01>»
~e14044915453397E=01y =4148199539€123914€~01)
~+183336458979425£~-01s -¢1931179450036E-01,
~+23543244576238E-01, =424651133549832E=01,

+44913676060605E~02» +58407184509125€-02»
¢12372545982342E~01s +14334916416254E=-01»
+23834199183216E-01, ,26688088321525E~01s
+40502962130196E~01» +44653393197139E-01»
06474446144213E-01y «70780462564322E~01,
+99999046566247E=01s

#76957535255067=02s +81259479566871E=02)
+970238273%0974E-025 410215613321635E~01,
«12616453130959E=01» +13310664095812E-01,
+1649452060753E-01, +1735381€6464916E-01,
+21373260289246E-01s 4224477732833681E=01»
+26858583091514k-01s
-+63178792440213E=02s =e74957539255067E=02, |

~¢922C0904994314E-02,»

~e11961142t54153E-01»
~¢15636475406814E-01,
~420326276644337E~01,
=e25760805177232€-01,

0y [All fin definitions are the same as those for the wing]

~e97023827850974E~02»
-e12616453130959E-01»
~e16496452060758E-01,
~+213732602892646E~01,
~e26858583091514E-01,

D XIAN3ddY
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SCONST
TITLE

Jo
Jl
J2
43
Je
J5
Jé
ICAN
IHT
JFLAP
NST
NYF
SEND

57202374148088~-145s +,16810266916175~-183, ,225388B83006315E-29,»
066235824119418E~66s =471736305547276E+58, ,44403860393731E+86,
¢70739430316307E+2by #122183526606421c-48y +1681026¢916175-183,
014517629854422~260s +44%03560393731E+86s 416810266916175-183,
~e 7173630556472 T6E+58y =o717383055472768+458, —.0306722277664+135,
044403860393 731E+486» o16810266916175~183s «12218352960421E~48»
e16810266316175-183s ~438683413362393E+439, ~oT1738305547276E+58,

6415769006524 77E-10s» +57202374148038-145, -.36889413362393€£+39,

2 76655844572426E409) 225071380952813E+467, 419464956266¢603=106s
¢41576900652477€-10, +319106648567383+4105, .14517629854422-260,
¢B81910664356768+105, o14517625856422-260s 41946495626£609-1006»
~¢71738305547276c+5bs #310054€9161343-1¢6by 219464949268603-100,

-+ 71738305547276E+58, -« 71738305547276E+58y ~o71738305547276E+93,
=e71738305547276E458 =+71739305547275E456, ~471738305947276E+58,
~e71738305547276E458y —o7173830556472708+58 =4717383055472765+58,
-.7173830553727bt+56; ~e71738305547276E458, =oT1738305547276E+58,

1, Not use

1, Fuselage

1, Wing

0, Not used

1, -Not used

1, Fin

0, Not used

0, Canard

1, Horizontal tail
o, Flap

205 505 205 30s <@ fpayimup 1imits of geometry arrays N

NYF(1): Maximum number of fuselage stations NST(1): Not nsed

NYF(2): Maximum number of points per fuselage NST(2): Wing
cross section NST(3): Canard

NYF(3): Maximum number of chord stations for a NST(L): Horizontal tail
planar surface NST(5): Fin

NYF(4): Maximum number of points per chord NST(6): Flap

L - NST(7)-(10): ©Not used

{Component geometry has been generated.

«70739430816307E+28, «14517629854422-260,
014517629854422-260s +22538883006315E-29»
=+ T1738305567276E458, +499400934480447-222,
=e717393055472706L458, «109824246181374260»
+31007467161343-164, «15109850715206+125,
¢14517629854422-260s +57202374148088-145,
¢51416157551922+163» ¢19464959268609~106,
=»71738305547276£458» 210551975563164-125,
032274445242354221, «76695844571428E+409,
212213352960421E-48, =.71738305547276c+58,
012218352960421t-48y ~4335894133623932439,
2415769C0605247TE-1Gy ~045030864224451+116,
=e 7173830254 72760+58, ~eT1738305547276£458,
=e71733305547276E456» —=+71738305547276E455,
=e71733305547276E+58, =.71738305547276E458,
=e71738305547276E+58s =e7173830554T2T6E+58,

No; 1: Yes)

1) 3, 1, 45 25 1, 1» 1, 1, 1, «l Array containing intersection chord locations of components:

O XIaNdday
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COLUMN 1 2 3 4
1
FUSELAGE (PRINT=-8Y=PDINT, INCI{1)=2)
600, 17 34
0,00000  3.00000 50400000
200,00000 25000000 300400000
6G0,00000
0.00000 0400000 0400000 0.00000
000000 0400000 000000 0400000
0,00000 0.00000 0.00000 0.00000
0,00000  0.00000 0.,00000 0.00000
0.,00300  0.00000  0.00000 0400000
0.00000  G.06000 0400000 0,00000
0400000 0400000 0400000  0,00000
0.GC3CO  0.00000 0400000 0400000
| 0400000 0400000  G+00000  0,00000
L 0.00000  3.00000 +00000  3,00000
.00u0?  3.00000 +00000 3400000
63736 2.53098  l.26&20 2473411
2.70000 1450000 2670060 1450000
2032439 <=2.03570 1423841 =2466735
«00000 =3.00000 +00000 =3.00000
0400060 =3.00000 0.00000 =3.0C000
0,00000 =3.00000 0.00000 =3.00000
0,00000 =3.00603 0.00000 =3.00000
' 0,00000 16408640 «00C00 16468640
) 00000 16468640 +00000 16,6R640
b 1420597 16453671 2434830 16412416
' 5,046%9 13472000 12427758 2459426
11.9C842  -493666 10452590 ~-1.57248
9415263 -2441838  B.99620 =2472592
8,0C607 =3485652 7.14531 =-4.,10913
4,4E617 <=4451491  3.58686 =4459505
' «89746 -4.69422  0.00000 =-4.72727
| 0400000 31224640 <00060  31,2464C

Sample Case 2 Input

5

[

123456789012345678901234567890123456789012345678901234567890123456789
[GERPAR SAWPLE CASE 2 (FUSELAGE ONLYT — .

20100111000
100,00000 128.00000
350400000 400400060

000000
0.00CC0
0.00000
000000
0.0G0000
0.00000
0+ 00000
0400000

«C0000
«06000
1.80644
3e13116
« 00000
«000C0O
003000
0.00000

« 00000

«00CCO
3.38312
12.70871
9¢58942
8486409
6426505
2469239

+ 00000

152.00000 164.00000
460,00000 520000000

000000
0.00000
000000
0.0900Q0
0.,00000
0400000
0400C00
0400000

3.00000
3.00000
2441762
«30413
~3.0000¢C
-3,00000
=3400000
-3.,00000

16.68640
16.68€40
15448774

1440015
=1490570
=3.04478
~4.28589
~4.,62811

A31.246580

0400000
0.00000
0.00000
040G00QQ
0.00000
0.00000
000000
0400000

«00000
+00000
2427440
2499487
»00000
«00000
0.00000
0,00000

»00000
«0GC000
4425033
12.57510
9.33476
8473198
5637572
1.79493

+00000

7 8
01234367850

176.00000
560400000

0400000
0.00000
0.00000
0400000
0.00000
0.00000
0.00000
04006000

3.00000;
3,00000,
1.98190)
~a35655
-3,00000}
-3.00000}
~3,00000}
-3.0000%

16.68540
16.6£640
14464109
14082
~2412553]
~3436364
-4441637:
~4e66116:

31424640)

]

s

GEMPAK title card
GEMPAK geometry option card

Fuselage card set 1

&at X

B

\ Cross section Y and Z
coordinates at X = 0.0

Fuselage car
set T

50.0

XIaNdddY

0]
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COLUMN 1 2 3 4 5 6 7 8
1234567890123456789012345678901234567890123456785012345678901234567890123456789
- 00000 31.,246%0 + 00 31,246 < 00000 31.24540 200000 3!.!261%

1.80932 31401014 3.51760 30436769 5405972 29439144 6435211 28,10823
7454379 26472000 22446650  3,75837 22.8S760 2.56612 22.76681  1,30824
22410419 «2284]1 21402535 =,40772 19479093 ~=.76154 19,26536 =1.19524
18488948 =1.79964 18456662 =2443435 18429397 <=3,09242 18,02132 ~=3,75048
16052317 —~4,76771 14,74671 =5.28916 12,93001 =5,65387 11409663 =5,92419
9425657 =£412651  T.40886 =6429191  5.55664 =6436013 3,70443 —He42835
1485221 =~6449658  0.,00000 =6+56480
0.00000 39.40000 +00000 39.,40000 «21176 39.,40000 042353  39,40000
«63529  35,40000 +84706 39.40000 1,05882 39.40000 1.,06000 39,40000
3.,00121 35,05001 4477947 35418642 6435679 36499351  T.68648 35,53265
8,94200 34.00000 28417229 4441026 28460338  3,21906 28,47416 1496199
©27.81382 088194 26473704 024455 25,50378 =.08961 24482650 -.67427
26434211 =1,45314 23.92605 =2.27107 23457470 =3.11909 23422335 =3,96712
21426275 =5427797 19.00350 =5.94995 16466238 =—6441993 14429978 =—6476828
11452599 =7.02501 9454750 =T.24216  7.16062 <—7433007 4¢77375 =7.41798
2436587 =7.50390  0.00000 <-7.59361
0.000U0 52.,00000 .02000 52,00000 +91234 51478343 1472373 51430426
2043136 50465072 3402852 49,95170 3.60000 49.20000 6440667 41.50000
T+70387 41426667 8488631 40469095 9,93786 39.89567 10.82432 38,92176
11.66133 37,90000 33,06297  4.9690% 33,45404  3,77873 33.36618 2.52236
3270778  le44218 3163277 «80364 30,40050 246918 29.%59319 -,22773
29,01560 ~1+15615 28,51986 =2,13112 28.10104 ~3,14196 27.68223 =4.15280
25538056 =5,71535 22465217 =6451634 19,86156 =7,07656 17.04534 =7.49179
14421978 =7480253 11438062 =8405665 Be53546 =B8,16144 5469031 =8,26624
2464515 =-8437103  0.00000 -8,47582
0.00000 56.00000 «C0000 56400000 1.427543 55477315 246435 55,25020
3,55654 5%4.54620  4,53691 53,69467  5.48903 52.80854 9,08000 42,55000
10.05065 42.37501 10493974 41.94321 11472839 41,34675 12439324 40461632
13,02100 39485000 35450931  5.,264842 35.93937  4,05856 35,81218 2480254
35415476 1472228 34,00064  1.08318 32.84887 « 74858 31,97653  =,00446
31.35264 -1.0076% 30.,8l676 =2,06114 30436422 =3,15339 29.91168 <=6,24565
27442506 =5.93403 24447650 ~£,79953 21,46115 =7,40487 18,41812 ~-7,85355
15,36067 =8418936 12.29718 -Be46390  9,22288 =8457713  6.14859 -8.65036
3407429 =6480360 0400000 =8491683

s

s

at

at

at

at

i)

100.0

128.0

152.0

164.0

uselage card
set 7

XIANAddy

0]
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COLUMN 1 2 3 4 5 6 7 8
12345678901234%567890123456789012345678901234567890123456789012345678901234567890
0,00000 56435780 «00000 56.,35780 190582 56417925 3475008 55450953
547890 54484843 7400745 53470436 Ba44538 52443668 11,75333 43,60000
12,400449 43448334 12499316 43019547 1351893 42.79784 13,96216 42,31088
14,38067 41.80000 37.95365 552781 38438470 4433840 38,25319 3.08272
37.60174 2000239 36.52651 1.36273 35.29723 102797 34,35987 021881
33,68949 =e85915 33411366 <=1,99116 32462739 =3.16483 32,14112 <~4¢33849)]
29,46917 =6415272 26430084 <~7,08273 23,06073 =~T7.73318 19,79990 =~8,21530
1645C557 =8457615 13421374 =8,3711¢ 9491030 -8.99282 6,60687 =9,11449
3.30343 ~-9,23616 0.00000 =9,35783
0.00000 57.,07339 «00000 57,07339 4418955 56437627 8,05831 54.60880
11,50033 52,10731 14.39003 68499176 17,10000 4570000 17,10000 45,70000
17,10000 45470000 17410000 45.70000 17.10000 45.70000 17.10000 45.70000
17410000 45,70000 42484433 608658 43.27536 4489806 43,15019 3.64308
42449569 2056259 41.42424 1,92182 40419395 1458677 39,12656 66535
38436317 =e56215 37470746 -1.85121 37.15373 =-3,18769 36,60000 =64,52418/
33.55737 ~5¢59009 29.94951 <=7.64912 26425951 ~8438981 22,53645 ~8,93881
18479536 =9434972 15404686 =9468564 11428514 =9482419 7452343 =9.96274
3.76171 -10.10129 0.00000 -10.23985
0400000 58456422 9497650 58456422 14416531 57486575 18.03283 56409656
21447410 53459675 24436464 50448048 27,07650 47419088 27,07650 47.19087°
27.07653 47.19087 27.07656 47.19087 27.07656 47,19087 27.,07653 47,19087
27.07650 47,19087 53403325 7425068 53446424 64066403 53434186 4081051
52469143 3472970 51462369 3.08660 506439547 2475092 48,82205 175504
47.,68127 023031 46472490 =1,41842 45.95671 =3.16334 45,13410 =4,91103
41,45092 =7,48942 36499969 =8.82034 32,64382 ~9,75090 27.84478 ~10,44127
23422319 =10e95834 18459212 =-11,35156 13494409 =11,55551 9.29606 =11472946
4464803 ~11,90342 0400000 =12.07737
0400000 60405505 19495300 60405505 264414108 59435522 28400735 57.58432
31,44768 55,08219 34433925 51496920 37.05300 48468175 37,05300 48468175
37405302 48468175 37405304 4B,68175 37.05304 48.68175 37,05302 ¢8,668175
37.05300 48468175 63.22217 Be4l479 63465311 7423000 63,53352 5.97794
62.88714 4089681 61,82313 4425138 60.59698 3491508 58,.,18005 3.07700
564,225C4 1438482 54465392 =e67488 53445076 =2496707 52431354 =5,29787
48,02243 =B8436281 42.88166 =-9.97219 37.,60845 =11.09675 32,28115 =11.93293
26492540 =12456032 21455759 =13407537 16416819 =13,28525 10477880 -13,49513

/

at

at

at

at

il

176.0

200.0

250.0

300.0

uselage card
set 7

XIaNdddy

2
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COLUMN

1 2 3 4 5 6 7 (3
12345678901234567890123456789012345678901234567890123456789012345678901234567890
15383450 =13, 70501 0.00000 -13.91489

0400900 61,54587 29492950 61.,54587 34+11684 60,84469 37.98187 59.07207
41,62167 56,56964 44.31386 53,45792 47.02930 50.17263 47.02950 50417262

[ 47.02945 50+17262 4702940 50417262 47,02940 50417262 4702945 50417262
I 47.02950 50,17262 73.41108  9.57889 73.84198  8.39596 73472516 7414537
' 73.08285  6.,06394 72.02258 5441616 70,79849  5.07923 67426528  4.45391
’ 64,07150 2481138 6138121 ¢42946 59436839 =2453658 57461123 =5,68472
52096389 =9,20315 47,32462 =11.09889 41,51818 =12.42271 35.64437 =13,41049
29.73477 =14,15359 23,80989 ~14476642 17.85739 =15,01292 11490493 =15,25942
5,95246 =15450592 0400000 =15.75242
0,00000 63403670 39490600 63403670 44409261 62433416 47495639 60.55382
1 51.39545 58,05708 54428648 56494664 57.00600 51466350 57.00600 51466350
| 57.00595 51,66350 57400591 51466350 57,00591 51.,66350 57.00595 51.66350
| 57.00600 51.66350 83,60000 10.74300 84,03085 9,56192 83.91679  8.31280
| B3.27%53  7.23108 £2422002 6458095 81,000C0  6,24338 75489546  5.47453

70.9C704 4426656 66436828  1.84631 62.57848 =1.62859 60.00000 =6.07157

55,31880 =9,99617 49.48756 =12418950 43,44102 =13,72036 37.30926 -14.86801

" 31013161 =15473453 24493407 =16445355 18,70055 =16.73765 12,46703 -17,02175

6423352 =17.30584 0400000 -17.58994%

0.00000 64.82569 3B8.89380 66482569 43,08042 64412318 46.94422 62434889
5043€330 59464617 53,27631 56073571 55.99380 53,45255 55.99380 53,45255
55,99377 53,45255 55,99374 53445255 55.99374 53.45255 55499377 53,45255
55,99380 53,45255 B83.72000 10479010 84402159  9.96335 83.94176 9.06896
83,49497 8433175 8275542 Te87667 81.90000 7.64037 76443562 6.71966
71414624  5.20817 66444669 2.30874 62.62565 =1.67808 60400000 =6.53578

| 55455724 10484165 49481382 =13.40795 43477693 =15,20354 37462638 -16456325
31,41289 ~17.59792 25.17113 =18.46435 18.87656 =18,79918 12.58571 ~19.13111
| 6429285 =19,46304 0400000 -19+79497
L 0.00000 65461463 37.88160 66461468 42,06622 65.91221 45093204 64413796
[ 49437114 61,63525 52.26414 56,52479 54,98160 55,24160 54.98160 55424160
i 564,68161 55,24160 54498162 55,24160 54498162 55,24160 54498161 55,24160
| 54498160 55424160 83484000 10483720 84.01234 10,35477 83.96672 9486512
83.71141 9443243 83.28881 9417238 82.80000 9.03735 76.93689  B,29547
‘ 7142265 6417127 66461096 2474552 6299821 =1,88691 60.00000 =7,00000
55,78224 =11,64474% 50414301 -14,58107 44,12370 =16,64711 37.95382 =18.22844

/ e

y at

’

> at

r

¢ at

PN—

350.0

400.0

460.0

520.0

Fuselage card
set T

J XIANFady



ool

COLULMN 1 2 3 4 5 6 7 8
12345678901234567890123656789012345678901234567890123456789012345678901234567890
31.71101 =19.44188 25.42095 =20.43372 19.06903 ~20.85589 12.71269 ~21.23726
5e35634 =21.61863 0o000C0 =22400000
0.0C00C 67.80734 37.20630 67480734 41439343 67410489 45425726 65433067
48469637 62482798 514589356 59.71751 54,30680 56443430 54430680 56443430
56430684 56443630 564030683 56443430 54430688 56463430 54430684 56,43430
564430680 56443430 83.92000 10.86360 B84.00617 10463238 83,98336 10.38256
83.85571 104160622 83.64440 10403619 83.400C0 9096868 78422606 9450949
73,063569 393900 63406366 7457287 63440645 5430793 60400000 1.5C000
54.80711 —1+48550 44495336 =2.925R6 42480868 <~3,93808 35,72464 =~04,68327
30462950 =5423509 24450412 =5.68738 16438109 =5.87804 12425406 =6406869
6412703 =56425935 0400000 =6445000
0.C0000 69.00000 36453200 69.00000 40,71863 68429757 44,582648 66.52339
43402160 64402071 50691459 60091023 53463200 5762700 53463200 57.62700
53.53138 57462700 53.63195 57462700 53463195 5762700 53463198 57.62700
53463200 57462700 £4400000 1090000 84.00000 10490000 84400000 10490000
84,003C0 1090003 24,00363 10.90000 84,000C0 10490000 79.1E83884 10485834
74437769 104816653 69456748 1C.71604 64475975 10453213 60,00000 10.00000
b4.01861 9+61374 46401805 9445265 42401642 9¢36032 36401444 9428134
30.C1219 9222596 24000987 9.18284 18.,00740 9.16213 12.00493 914142
6400247 9412071 0.00020 910000

> at X

Pa.tX

560.0

600.0

Fuselage card
set T

XIaNdady

0



LOL

Sample Case 3 Input

COLUNMN 1 2 3 4 5 6 7 8
123456789012364567896123456789012345678901234567890123656789012345678901234567890

GEUPAK SARPLE CASE 3  (FUSELAGE ONLY) [ GEMPAK title card
1 GEMPAK geometry option card
FUSELAGE (LONGITUDINAL LCFTINGy INC(1)=1) & ¥ op
600, 9 17 311101111110
Oe 3. 50 100, 128, 152. 164, 176, Fuselage card set 1
200, 250, 300, 35Q, 400, 4604 520, 5604
600, i
22 22 22 22 22 22 22 22
22 22 22 22 22 22 22 22 22 22 22 22
22 22 22 22 22 22 22 22 22 22 22 22 Fuselage card set 2
22 22 22 22 22 22 22 22 22 22 22 22
22 22 22
1 5 1 5 1 5 5 10 Fuselage card set 3
Os Oe Os 0. O O Oe ' =
0 0 0 o 0 0 0 0 i .
o: . D . . . . . Y coordinate for lofting g
0. 3. 164686 31,246 394 52 56 564358 . line 1 E
57.073 584564 604055 614546 634037 64,826 664615 674807 Z coordinates o
69 =
0. O 0. Oe Oe O Os Oe >
[ 245 5e Te5 10. 13. 16 18e Y coordinate a
20 for slope
O, 3. 164686 314246 39,4 524 564 564358 control line 1
574073 58,564 604055 61,546 63,037 644826 664615 67.807 7 coordinate
69 uselage car
Os O O 0, O O Oe Oe set 5
O 9977 19,953 29493 39,906 38,894 37,882 37,207 Y and 7 coordinates -
364532 . .
Ce 3, 16,686  31.246 394 524 564 564358 for lofting line 2
574073 564564 60,055 6Le546 634037 6446826 664615 67.807
69,
0. Oe 0. "0 0949 1.868 246 4499
94771 19,732 294693 39,653 494614 484602 47459 46916 .
469241 Y and Z coordinates
O 3, 164606 316246 3944 524 560 564358 for slope control line 2

v



cet

COLUMN

1 2 3 4 5 6 7 8
12345678901234567690123456789C12345678901234567890123456789012345678901234567890
57.073 58564 50.055 51,546 BT 03T 04.82h 56+615 67+807
69
e 0, 0, 0« 1.059 346 5.488 8444
17.1 274077 37,053 47,03 57,006 554995 544983 544308
534632
o 3, 16,686 31,246 39,4 49,2 524803 5246413
45,7 474192 484663 504174 51,665 534454 554243 564435
| 57.627
| 0. 0 0. 0, 1,0595 50192 74403 104635
i 1741 27,077 37,053 47,03 574006 554995 544983 544308
L 534632
0. 3, 16,686 314246 39,4 454035 47,429 464853
45,7 474192 48,683 504174 514665 534454 554243 564435
57,627
0. 0. 0. 0. 1,06 64407 9.08 11,753
1741 27,077 37,053 47403 57.006 554995 544983 54,308
L 534632
0. 3, 16,686 31,246 39,4 41,5 42455 43,46
45,7 474192 484683 50,174 514665 534454 554243 564435
574627
- 0. 1,725 3,119 44602 5,433 9.322 11.267 13.211
17,1 27.077 37,053 47,03 57,006 554995 564983 54,308
534632
0. 3, 16,686 314246 39,4 4145 42455 43,6
45,7 47,192 48,683 504174 514665 534454 554243 564435
, 574627
0. 2.7 5,047 74564 84942 11.661 13,021 144381
T17.1 27,077 374053 47,03 57,006 554995 54,983 54,308
53,632
0. 1.5 13,72 26,72 34, 37.9 39,85 41.8
457 47,192 48,683 504174 514665 53,454 55,243 5646435
57,627
0o 2.7 10,703 19.218 23,986 28,072 30,116 324159
364246 44,76 53,275 61,4749 704303 694855 694409 69,111
6384816

{ Lofting line 3

Slope control line 3

TN

\ Lofting line

> Slope control line kL

J

l Lofting line 5

1 Slope control line 5

Fuselage card
set 5

O XIAdNHddY



R

got

coLusN 1 2 3 4 5 6 7 3

12345678901234567890123456785C123456789012345678901234567089012345678901234567590

Te Te5 5.016 5.757 10,852 121648 13546  lbss4s

16.239  19.98 23,721 27.462 31,203 324121  33.06 334652 ‘
344264 ) ]
G 247 124278 224666 284172 33,063 35,508  37.954 3 ]
424346 534033 63.222  73.411  B83.6 83.72 33,84 83.92

B4 , ,

0. 1.5 2,594 3.758 4esl 4,969 5,248 5.528 p Lofting line 6

64087 7.251 8415 9.579 10,743 10.79 10.837 104869

10.9 e

0. 5,625 150203 25,331 31,097 35.G88 364433  40.879 )

45,769 55,958  66.147  T6e336  86.525 854768  85.01 844505

G4 \ Slope control line 6

0. -3, “1.4506 =.742 -.09 469 749 1.028

14587 2,751 3,915 5,079 6.263 7.64 9,037 9969

10.9 Y

0. 0. 5,589 19,791 25,504 304401  32.849 354297 ‘

404194 504395 60,597  70.798 81, B1.9 82.8 8344 L
B4e . , uselage car
0. -3, -1.506  -.742 -.09 469 749 14028 > Lofting line 7 set 5
1.587 2.751 3,915 5.079 64243 7.64 9,037 9.969

1049

0. 0. 9,263 19.116 244635 29,364  31.729 34,094 +

38,824 46 550741  61.665  64.4B2  65.159  65.837 63,082

604328 S ¢ .

0. -3, “1.906 =742 -.09 469 o749 1,028 p Slope control line T

1.587 2,751 3.915 5,079 6.243 7.64 9,037 9,969

10.9 )

0. 0. 84732 184021 23,223 274682 294912 324141 1

36eb 454194 5243214 57e611 60, 606 60, 600

60. - .

0. -3, —3,366  =3,75 =3,967  =4.153  =4,246  =4,338 Lofting line 8
—64.524  =44911  =5,208  ~5.685  -6.072  -56.536 =7, 1.5

10+

g. o 8,236 164997 21,904 264109 284212 304315 ]

34452 62,566 494052 53,799 55,808 554174 54454 570107

O XTaNdddy



wol

7

COLUMN 1 2 3 4 5 6
"12345678901234567896123456789012345678901234567890123456789012345678901234567890
564672
0. -3, -4,727 -64565 -74594 -8,476 -8.917
-10.24 -12.077  =13.915 =15.752 =17.59 -19,795  -22.
9.1
0. c. 0 0. 0. 0. 0,
0. Ce 0. 0. O 0. 0.
Oc
0. -3, -4,727 ~64565 ~74594 -84476 -8,917
-10,24 -12.077  =13.515 -15e752 =17.59  =19.795 =22,
9.1

~9+358
=64¢45

0,
O

-9.358
-6e45

Slope control line 8

Lofting line 9

H
|

fﬂgéiageéérd
set 5

R

XIANHddY

D



Gol

Sample Case L4 Input

COLUMN 1 2 3 4 5 6 7 8
1234567890123456789012345678901234567890323456789012345676901234567890123456789¢0
EMPAK SAMPLE CASE 4 (FUSELAGE ONLY) .
1
FUSELAGE (CROSS-SECTIONAL LOFTING, INC(1)=3)
600, 9 17 3 31101111110
0. 3. 50. 100, 128 152. 164. 176
200. 250. 300. 350. "000 "60. 5200 560, [
600, 1
22 22 22 22 22 22 22 22 |
22 22 22 22 22 22 22 22 22 22 22 22 1
122 22 22 22 22 22 22 22 22 22 22 22
l22 22 22 22 22 22 22 22 22 22 22 22
22 22 22
1 5 1 5 1 5 H 10
0. 0. o' 0. o. 0. 0. 0'
0. 0. Os Qe O O. Qe Qe
0. Oe O Oe Qe O Qe Oe
Qe Ce 0. O« Q. e 0. O
0. O
Go 3e Qe 3 Oe 3. 0. 3
0. 3. 0. 3. O 3 14725 3.
247 le5 247 1e5 27 1.5 54625 ~3.
O =3 Oe -3 O. =3 Oe -3,
Oe =3,
O. 16,686 Oe 16.686 Oe 164686 O 164686
Ge 164686 O 164686 O 164686 3.119 16.686 !
54047 13.720 10,703 5016 12.278 24594 15.203 =1.906 i
9.589 =1¢906 94263 ~1.9 06 84732 =3,364 8.236 -4,4727
0. -44727
Q. 31e246 O 31.246 O 31.246 0. 31,246
0. 31,246 0. , 316246 Oe 31e246 4602 31246
Te544 260720 19,218 84757 224466 3,758 25391 -0e742
194791 =0e742 194116 =0eT42 18.021 =3.750 16.997 =64565
0. =6¢565
O 39.4 0. 3944 Oe 39.4 0.549 39.4
1,059 39,4 10595 394 1,06 3944 54433 39.4

et Sy el N el S e e ] N el s e

GEMPAK title card
GEMPAK geometry option card

Fuselage card set 1

Fuselage card set 2

Fuselage card set 3

Y and Z coordinates of
lofting lines 1-9 and
slope control lines 1-8
at X = 0.0

at X = 3.0

uselage car

at set 6

B
]

50.0

at X = 100.0

0 XIQNZddY



901

CCLUMN 1 2 3 4 ] ) 7 8
123456789012345678901234567890123456789012345676890123456789012345678901234567890
8e342 34, 234986 10.852 280172 40410 314097 =04090
254504 -04090 244635 =0¢090 23.223 -3.967 21904 ~74594
O =7¢594
O 52, Oe 52 Oe 524 10868 52
346 4942 5192 454035 64407 41.5 9.322 4145
11.661 37.9 284072 124648 33,063 44969 35,988 04469
30,401 0,469 294364 0469 274682 ~40153 264109 ~84476
O ~84476
O 564 O 56 0. 56 24600 564
54468 52.803 74403 476429 9.080 42455 11.267 424550
134021 39,85 30,116 13.546 35,508 54248 384433 04749
32.849 04749 31.729 0e749 29.912 ~44246 280212 ~84917
Qs =84917
Ge 564358 0. 564358 0. 564358 42990 564358
8ot 524413 10,635 464853 11.753 4346 13.211 4346
14381 41.8 32.159 lheb44 37.954 54528 40,879 le028
35.297 1.028 34,094 1.028 32,141 -44338 304315 -90358
0. -9.358
Qe 57073 Qe 574073 O 574073 9.771 57.073
17.1 45.7 17.1 4547 17.1 4547 1761 4547
171 4547 324246 164239 42,844 64087 454769 1.587
400194 1.587 384824 1.587 3646 =4.524 34,52 =10.240
Q. ~10.240
O 584564 245 584564 94977 584564 194732 584564
274077 47,192 27,077 47.192 27.077 47.192 27.077 47192
27.077 474192 44,760 19.980 53.033 T«251 554958 2,751
5043585 24751 48,000 2.751 45,194 -40911 424564 -12.077
Qe =12.077
0. 60.055 5.0 60,055 19,953 60,055 294693 60,055
37.053 434683 37,053 48.683 37.053 484683 37,053 4840683
37,053 484683 53,275 23.721 634222 84415 660147 34915
604597 3,915 55,741 3,915 524314 ~54298 49.092 ~13.915
Oe =13.915
0. 61e546 Te5 614546 29930 61546 39.653 61.546
47,030 504174 47,030 S0es174 47,030 506174 47,030 50.174

et e et St e S peeast) N o] e et et N

at

at

at

at

at

at

at

125.0

164.0

176.0

200.0

250.0

300.0

uselage car
set 6

O XTANZd4dv



Lol

COLUMN 1 2 3 6

1234 9 4 90123656789 4 4 9 4567890

. 47,030 504174 61,789 27462 73,6411 9.579 760336 5,079

© 70798 54079 616665 54079 574611 ~=5.685 53,799 ~-15.752

' 0- '15.752

. O 634037 10,0 63,037 319,906 63037 49.614 63,037

| 57.006 514665 574006 51,665 57.006 51,665 57,006 51.665
57.006 514665 70.303 31.203 83.6 10,743 86525 6e243

81, 60263 6444€2 64243 60 -54072 55808 =17.590
94 -17.590
0. 644826 13.0 644826 38,894 644826 48,602 644826

| 554995 534454 554995 534454 55,995 53,454 55,995 534454

4\ 55,995 53,454 694855 32.121 83,72 10.79 85,768 74640

' 8149 74640 65,159 7,640 60 -64536 554174 ~19.795
0. "19. 795
0. 664615 1640 664165 37.682 664615 474590 664615
54,983 55.243 54,983 55,243 54,983 55,243 544983 55.243
54,983 550243 694409 33,040 834846 10,837 85,010 94037
82,8 9.037 65,837 9,037 60 -7 54454 -22.

0. -22.

{0 674607 1840 674807 374207 67807 464916 674807
54,308 56,435 54,308 564435 544308 5644395 544308 564435
54,308 564435 694111 33,652 83492 10,869 844505 94969
83,4 94969 634082 94969 60, 1.5 570207 =6445
0. 6445
0. 69. 20. 69, 364532 69 464241 69
53,632 574627 534632 57.627 534632 57.627 53,632 574627
53,632 574627 664816 34,264 B4 10490 84, 1049
Bae 10.9 60,328 10.9 60 10. 590672 9l
O 941

at

at

at

at

at

at

]

!

350.0

L00.0

460.0

520.0

560.0

€00.0

selage car
set 6

O XTANdHddY
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Sample Case 5 Input

COLUMN 1 2 3 5

4
1234567890123456729012364567890123456789012345678901236¢567890123456789012345678%90

6

7

1

152, 164,

460, 5204
22
22 22
22 22
22 22

«17523

GE4PAK SAFPLC CASE 5 (FUSELAGE ONLY)
1
FUSELAGE WITH AUXILIARY GEGMETRY, INC(4)m)
600, 9 17 340111111111
0. 3. 50 100, 126,
2004 250, 300, 350, 400,
| 6204
22 22 22 22 22 22
22 22 22 22 22 22 22 22 22
22 2: 22 22 22 22 22 22 22
22 22 22 22 2z 22 22 22 22
22 22 22
1 5 1 5 1 5 5 10
12 0. Co
0 11 600, 0o
L2 s 0. 0.
0 1 3,
o 1
0 1
1o 1
0
1 Oe
. 0‘
200, 34,52 1
400. 55,698 1 0.
1 520, 54,54
1 6C0. 59,672
0. 0.
1 3, -3,
1 520, -22.
1 600, 9.1
7 429.18 517430 39,92
31 429.18 39.92
11 517.30 40,49
2 L 600400 60445

22
22
22
22

1764
5604

Fuselage

Fuselage

et et

Fuselage

- ws

./
-
| >F‘uselage
| (Same as
[
)
Fuselage

GEMPAK title card
GEMPAK geometry option card

card set 1

card set 2

card set 3

card set 4
for sample case 1)

card set 8

O XIANIddV
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Sample Case 5 Output

GEMPAK = RAPID AIRCRAFT GEOMETRY GENERATION FOR ENGINEERING DESIGN

CASE TITLE -~ GEMPAK SAMPLE CASE 5

GEDMETRY OUPTIONS CHOSEN

1 FUSELAGE

YT T R YRS AT PYY Y
¢« ENTER FuUus a2z
LR R Y Y P I YY)

FUSELAGE WITH AUXILIARY GEOMETRY, INC(4)=l

(FUSELAGE ONLY)

CQEFFS FOR PROJECTICN OF LOFTING CUFRVE NJe 1 BETWEEN X= 0e¢ 0000 AND X= 600000
ST LINE Am O, Bs 0, C= 0. 0= 0.

COEFFS FOR PROJECTION OF LOFTING CURVE NDs 1 BETWEEN X= 040000 AND X=

ST LINE A= Q. B= O C= 0. D= «30000E+01
COEFFS FOR PROJECTION OF LOFTING CURVE NOso 1 BETWEEN X= 30000 AND X= 128,000
ST LINE L= O 8= 0O C= 0, De +36400E+402
COEFFS FOR PROJECTION OF LOIFTING CURVE NJe 1 BETWEEN Xs 1280000 AND Xs= 1%2.000
ST LINE Am O, B= 0. C= 0. D= +12600E+402
COEFFS FOR PRUJECTION GF LOFTING CURVE NOo 1 BETWEEN X= 15240000 AND Xe 1644000
ELLIPSE A= «34706L+C1 Be =494118E+01 Cs «G9636E401 De  =,61299E+03
COEFFS FOR PROJECTION OF LOFTING CURVE NO« 1 BETWEEN X= 16400000 AND X= 6

ST LINE Ae Q. B=, O, [ 5 I P B.

COEFFS FOR -

(Same as for sample case 1)

T32526264E403
- K <47571503E+406 +37526835€403
LT 10338341E405
- +24611786E405 4631397526406 +43007400E+03
/.%3:0&003. +10708298E4+05
«24819693E405 «65352504E406 «49007660€+03
/520000006403 «11075993€405
' «16595413E+05 «40952801E+06 «539918084E+03
+56000000E+03 «93990751E+04
+16179709E+05 «3426B122E406 «57998535€+03
«60000000E +03 «77210649E404 B

0 DN THE X=-Y PLANE
E= =,60000E+03 Fa

3,0000 ON THE X=Z PLANE

Es =430000E+01 ()
0 ON THE X-~Z PLANE

Es -.12500E+03 Fe
0 ON THE X-Z PLANE

E= ~=424000E+02
0 ON THE X=
Es

Fu

Qe SG= 1.

Oe 5Ges 1.

«26580E403

O XIAaNdddv



>

oLl

LIST OF THE BGTTCHM 8 FUSELAGE POINTS AT X= 429.1800

YF ZF
040000 ~1846623
662624 ~18.3550
1245247 =1840476
1847871 =17.7402
250494 -17.4

3le2684
3744635

./11&? 8 ENGINE/NDIZLE POINTS AT X= 60040000

YE L€ RUNL

00000 9.1000 63842649
57844 9.1200 63641649
11.5698 91399 638¢2123
17,3532 9.156¢ 63843454
2341375 9e179F 638,5¢€12
2849218 9.2181 638,7589
3447000 9.2663 639,0029
4044900 943402 63942459

SKIN FRICTION LENGTHS

FLGI SOIL
595.3487 4249162
595464117 42,4584
595456041 4248011
59546931 4247443
59642151 42,6881 R
59645793 4245739
597,0092 42.4236

I EITI LTI IR LY R
*EXIT FUS 2 *
S 0tssnsnsesnnnbtnne

THERE APE 6 TCTAL CROSS-SECTIONS DEFINING ENGINE/NOZZLE CUTOUT

O XIANZdd¥Y



LiL

Sample Case 5 Output (TAPE38)

SFUSE
(Same as for sample case 1)
|SEND )
)
SENGHCOL
XE & J4291BE+03s +46E403s o5173E403, o52E403» o56E403s +6E403s» 040y 0.05 0s0s 0405 0e0» 04
‘ 0.0, 0¢0s 0e0p 0oCy 040,
YE e ,396193900690995402, ,40119357694053E+02, +40489999999999£402, +40489999999999F 4
| e404GE+02s 0405 0o0s 0e0s UeO» 040s 040 0eOs 0e0s 0e0s 040, 040> 0e0s 0s0s 000, o}
036457456357151E402, +34799270328G02E402s +34800290079576E402 +34730408320422E4
0eOs CoC» 0aOy 0eOs 0sCs CoOs Do0s» 0sOs 0s0s 0.0 0405 040» 040y 0s0s +2860039361286E+
29058562325 6E402, +29060096982005E+02, +28955890774422E402, «28921830862868E!
[ 0405 0405 040y 0.0, 040s 0+0s 040, 040y 0.05 0.0, 0.0, .228997513969792
] o 2327 M ——as == R LTS 2764322120845
[ 0.0 lE . -.151921164541145402; .160121233I77I5€+02; -.1750&453258301E662. 17
17:5 0934062345626693€+401, 0405 0405 OeOs 0u0s 0eOs 0.0s 0aO» 0sOs» 0.0 0.05 0
oo ~,17090939055439E402, =-+16760342053896402, -,18841881841732E+02, -e4864
b4 0e0s 0e0s 0e0» 0e0p 0o0s CoOs 0e0p 040y 0s0s» 0405 CaOs 0405 040y 040y =o1697
1163 ~.19772806059143E+402, -o1985988626319E402y —453606457796917E+01, +92181
04Cs 0405 0405 040y 0405 040, 040s 0405 0405 0405 040; 040, 1753
'5519 . _.204, Rl d LAl sl 2082 DL 9 Al L ana L 2a00L2L001 04 LE 40 a4
0405 oo, |FLOT R 73 12T A P A LA Tk PR T LT L L E A E L E I L1 LI AL CEL R IR
040, - 208 «639245G0460313E403, 0e0s 0e0s 040y UoO» 0eOs 0oeOp 0s0p Oe0Os» 0e0p
040> 0v0 2 49418092C064537E403, +55150625251906E403, +55420748367853E403,
0.0s 212 0uOs 0oOs 0e0p 0eOs 0oOs OeOs 0s0p CoOs 040s 0eQs 0405 040s 0eOs O
0.0 0 55096668536972F+03, +55366809017933E903, +59621505991012E403,
_:215 0s0s 0a0s 0e0s GoOp 0e0s Go0s 0.0. 0e0s 0405 0405 0a0»
0.0, 25205 305 0:0;
o219 0.0, .57325332«731055002, l2701231159~712001. -6237182254!72050
0¢0s 0e0» 0eOs 000y CoOs 0e0s 0e0r 0s0» 0e0p 040s 0ald» 000
$27017534574273E401s .42855312003601E402, 428584031/55602
0405 0s0s UsOy 0o0s 0s0s 020y 040s .300«0805693162& z.
0 4291622653456E4025 +4291622653496E+4025 040, 040, 0.

XE,YE,ZE: X, Y, and Z coordinates of engine hole
geometry
FLOI: Longitudinal lengths up to element of interest

SOIL: Lengths of element siaes in longitudinal direction

NESEG: Number of segments in each cross section

1IXT: Number of cross sections

P S VY

0.0,

040, . Z:
0.0’ ’END
e SCONST
{Same as for sample case 1)
SEND N K

O XIANHddV
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COLUMN

1 2 3 L3 5 -] 7 8
12345678901234567890123456789012345678901234567890123456786012345678901234567890

Sample Case 6 Input

SWING
THPUT=2, NYU®4» NXUs9» XW1=237.7,
XROTAT®600ss REFLW®6004,

SEND WING (SAMPLE CASE 6)

GEMPAK SAMPLE CASE 6 (WING ONLY - MANUAL INPUT)
2

ZBR==354217»

THETA®30.s ALPHA®=1,.,

0.
0. 5045 101, 15145 202, 252.5 303,
353.5 404,
0, 10,6265 18,1963 22,7301  24.24 22,7301 18,1963
10.6265 0.
0. 0. 0. 0, 0. 0. 0.
0. 0.
559067
9444954  133.3097 172012640 210.9383 249.7526 2B8.5669 327.3812
36641955 405,0098
"10. 8.1675 13,9857 17.4704 1846309 1744704 13,9857
Ee1675 0,
0. 0. 0. 0. 0. 0. 0.
O. o'
111.8133
188.9907 21641193 243,2479 27043765 29745051 324.6337 351.7623
378.8909 406,019%5
Oe 57085 9.7751 12.2106 13,0217 12,2106 947751
547085 0,
0. 04 0. 0. 0. 0. 0.
0. 0.
167472
283,4861 29Be9290 31443719 329.,8148 345,2577 360.7006 376.1435
391,5864 407.0293
Oe 3,2496 55644 69509 Tedl2b 609509 505646
3,2496 O !
0. 0. 0. 0s 0. 0. 0.
0, 0,

GEMPAK title card

GEMPAK geometry option card

Chord station 1

at Y =0
Chord station 2

Coordinates at

Y = 55.9067

Chord station 3

et St e N

Coordinates at Y

Chord station 4

& Coordinates at Y

Namelist input for wing

X coordinates at Y =0
Upper surface Z coordinates
at Y=0

Lower surface Z coordinates

Wing
manual
input

111.8133

167.72

0 XTANdddVY
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€Ll

COLUMN 1 2 3 4

2
SWING
CRWS404ep BW®335.,44p SWEOBS59.39, TRWe,

NPCU=9, NPCL®*2, XW1323747, ZBR==35.217,
SEND WING (SAMPLE CASE 7)

Sample Case T Input

5 6 7 8

1z34§§7§§g;2}45§78901234567890;2365678901234567890123456789012365678901236567590
GEMPAK SAMPLE CASE 7 (WING ONLY = ARS [ 24 HRD= .

3058, NYUs4, NXUs9, ICHRDe3, |
THETA=30,s ALPHA®=l,s XROTAT=600.»

GEMPAX title card
GEMPAK geometry option card

Namelist input for wing

X coordinates of upper

T

Qe ¢125 25 «375 o5 «625 «75

875 1.0 surfage

0w +0263 «0450 «05626 .06 105626 #0450 Z coordinates of upper | Arbitrary
0263 0, surface irfoil inpu
0. 1. X coordinates of lower surfate

0. 0. 7 coordinates of lower surface -—-!——

*
All coordinates are input as a fraction
of chord length.

]

O XIQNHddV
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COLUMN

Sample Case 8 Input

1 2 3 4 5 6

7

12345678901234567890123456785012345678901234567890123456709012345673901234567890

GEMPAK
2
SWING

SEND

SAMPLE CASt 8 (WING ONLY WITH DEFLECTED FLAP, ICUN=1)

CRWe 404,y BW®335.44» SwEDB259.39, TRW=e3058, NYUmé4s NXU=9,
TWRC®e06p TCO=e03» XWlw237.70s ZBR®=-35,217, IPRNT=3,
IMERGEsO» IRADE®l, RADE=se75, XROTATw600,,

ICON®1, XCLR=e75, XCOT®e75, DELFU®204» DELFL®204, IFLAP=],
WING (SAMPLE CASE 8)

ICHRD®2,

GEMPAK title card
GEMPAK geometry option card

Same as for sample 1, but with
an elevon deflected 20°

0 XIQNZddV
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Sample Case 8 Output

GEMPAK = RAPID AIRCRAFT GEOMETRY GENERATION FDR ENGINEERING DESIGN

CASE TITLE =~ GEMPAK SAMPLE CASE 8 (WING ONLY WITH DEFLECTED FLAP» ICONs1)
GEOMETRY OPTIONS CHOSEN

Z WING

ERERNSRBAEREER IR RSN RER kb RE
*ENTER WINGEIXH
CEERNRORAEEERERRERREREOERES

1 (Same as for sample case 1)

§

i BASIC GEDMETRY AFTER CONTROL SURFACE GENERATIONs, THE HINGELINE IS AT POSITION 12
PT Xy Yu vl PT XL A {8 It
CHORD 1
1 040000 0.0000 6686 1 0.0000 0.0000 «6686
2 00492 0.0000 +9413 2 #0492 0.0000 24072
3 #1902 0.0000 1.1896 3 «1602 00000 «1914
I 4 e 4046 040000 143509 4 4046 0.0000 «0495
5 w6643 0.G000 144902 5 «5643 00000 0.0000
6 51,0536 0+0000 1145928 6 5140536 0.0000 «0000
7 10144429 0.0000 1847396 7 101.,4429 0.0000 »0000
8 15148322 0.00C0O 2249489 8 151.8322 0.0000 «+0000
9 20242214 0.0000 2442313 9 20242214 0.0000
10 25246107 0.0000 2245902 10 252.6107
11 303.0000 040000 18.0212 11 303.0000
12 353,5000 + 0000 10,4964 12
13 40440000 «0000 + 0000 13
CHORD 2
1 9404954 5549067 06696

9445446 5549067
9440860 55.9067

O XIANdddv
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CHORD
. CHORD
CHORD

CHORD

[J
64447293

LEADING EDGE FINE

XLE
0,00000000
00207778
«00449137
«00729503
+»01055180Q
«01433452
201872945
«02383420
029763986
03665206
«046465339
«05394786
06474446
«07728596
«09185436

AV T« T LUV
167.7200

DETAIL HAS BEEN TAKEN FROM

ILEU
«00215650
«00478821
« 00576698
00689635
200817367
e 00961077
01121718
«01299327
«01495260
201706813
«01931689
02164750
«02397481
002616557
$ 02801859

FLAP GENERATED GEOMETRY

T Xy
1

1 540,7000

2 59142000

3 64147000
2

1 56540812

2 603.8955

3 642,7098
3

1 589.4623

2 61645909

3 64347195
4

1 61348435

2 629,2864

3 644,7293

Yy

0.0000
0.0000

0.0000

5549067
5549067
55.9067

111.,8133

111.8133,

111.8133

167.7200
167.7200
1677200

CEER RS DNEEEERRREIE R ENER

*ExI71

WINGEIXSH

IS ER RS ANNSSE0R0EREEER

-

~35.2170

ZLEL

00215650
~+00000311
-+00043603
~+00093475
~+00148413
~e00208188
~+00272171
-+00339137
~e00406997
~e 00472428
-«00530356
-¢00573253
~+00590170
~e00565409
~s00476719

1y

=1741958
=2447206

~35.2170

=2144078
-27.180¢4

~35.2170

-2546210
=29.6410
=3542170

-29.8387
~3241043
=-3542170

13 64447293
CHORD NO. 2
XLE
2 «00100000
4 +00323940
6 « 00584072
8 000686245
10 +01237255
12 «01644993
14 «02118627
16 «02668809
18 «03307908
20 ¢ 04050296
22 0049126606
24 «05914407
26 07078046
28 ¢ 08429747
30 «05999904
PY XL
1 54047000
2 591,2000
3 641,7000
1 565.0812
2 603,8955
3 64247098
1 58944623
2 61645909
3 643.7195
1 61348435
2 629.2864%
3 64447293

—rreU =55, 2170

1677200 =3542170

ILEY

« 00426784
«00525377
«00631396
s 00751574
+00887158
«01039235
01208578
«01395423
«01599152
«01817642
«02047634
«02281857
«02509797
«02715020
«02873051

YL L

040000 ~35.2170
0.0000 =3%,2170

040000 ~35.2170

5509067 =35.,2170
5549067 =35.2170
5549067 -35,2170

111.6133 =35.2170
111.8133 =3542170
11148133 =35.2170

1677200 =3542170
16747200 =35,2170
16747200 -35,2170

"

—

ILEL

«00027263
-.00020562
~e00067904
-¢00120318
~e001L77724
~e00239714
-+¢00305388
=-.00373129
-a00440285
-¢00502732
-.00554274
-+00585811
-.00584212
~«00530764
-e00399065

0 XIONHd4V
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Sample Case 8 Output (TAPE23)

SwINGE

IFLAP 1,

(same as for sample case 1 except geometry from hinge line
to trailing edge is same as flap below)

ICo .2,

SEND

SFLAP

Xy ® o5407E4035 +56508116573817E+03, .58946233147635E403»

0a0s 0405 060 0e0s 040s 0.0s 0.0s 0.0s 0409 0e0s 0e0Op» 0o0» 0402
061659093147635E+403, ¢62928639721453E+403, 0405 040, 0e0s 0.0, 0.0,
0e0s 040» 000r 040y +64169999999999E403, +64270976573816E+03,

0e0s 040y 0s0p 000y 0005 0e0s 0s0s 040r 0.0s 0e0s 040s 00y 0,05 040,

061384349721
59119999999
0.0s 0.0, 0,

0604371953147
0e0y» 0405 o2

5fgzogfvu ® 0.0s ¢55906666666667E+02s +11181333333333E+03, +167725+03, 0e0s OeOs Os
0o o 0605 0.0, 0,0, 0,05 0,0s 0e0p 0405 0.0» +559506666666666E+02, ol
54378 0e0s 0u0s 040s 0,0, 040s 0.0s 0¢0s 0405 0.0s 0405 0u0s CoOs 0.0s 040» Oo
040, 04 W16772€403» 0405 0s0s 0405 0402 0,05, 040y 0e0s 0405 040, 0005 000 Oe
0.0s O ¢11181333333333E4035 «16772E403) 0e0s 0¢0s 040» 0.0 0405 0Oy 040 Oe
50841 0.0, 02 D:0e o 2
0405 { .-, c+0Zr =» +
0e¢0, 0. 16774 0aOs 0.0s 0,0) D40y 0409 040r) 0e0p 0e0p 0409 0405 0,05 040, Os
0405 O, T1118 -029641002242749E402, =¢32104341405306E402s 040s 0.0s 040s 040
65824“5 0,0, 0e0s 040y 0o0» 0e0s =435216999999999E402, ~¢35216999999999E+02
0'0’ g' 0.0 OeOs 0¢0p 0a0p 040y 0e0» 0405 040s 0e0s» 0aDp» 040, 0405 0405 Oo
*sV -
«81659 *16772 0'3383'xt W5407E+03s +56508116573817E+403) +58946233147635E+03
040, 0 «11181 0'0’ o 0e0s 0405 040y 0uDs 0:0s 040s 0u0sr 0.0s 0s0s 0.05 O
0.0, 0 M «61659093147635E403, +62928639721453E+403, 040, 0,0,
0.0, © olo ol 0¢0» 0405 DeCs 0e0s +64169999999939E403, ,642703765
16772 o'o 0 0e0s 0¢0s 040y 060y 0e0s 040s» 0o0s 040s 0o0s 0405 O
.11181 e U2 427020200622 8002 $21806022022126403a 0.0, 0.0
0.0, 0 -e2279 0.0, { YL ® 0.05 +559066666666676402, o11181333333333
00y, © 040y 0.0) 0-0) Ol » 0009 000’ 0'0' 0-0! 000’ +5
0s0» O .2543 0¢0s Oe0s 0405 0402 040s 040s Ne0y 040s O
-e2315 040, s16772E+403, 040, 060s 0¢0s 0e0» 0s0, 0.0s
0004 ou0 +11181333333333£403, ,16772E403, 040, 040y
M '6 040> A nor SEO0AALLAALRATEAD2 . 11181
5583 0.0, (2L = =435216999999953£+02, =¢35216999
LA 016771 0¢0» 0¢0s 0e0s 0e0s 0a0s 040, 0o
020y S1118 -435216999999994E+402, =435217E +0]
0.0» 0405 0405 =¢35217E+02s =,35217E+(
XU,YU,Z0 §  Flap definitions same as o, °'3;1293233532335382°'°’a§i§283§§
. . slb -s P e
XL,YL,2L for wing in semple case 1 RES 000, 040s 040> 040, =435217E+402,
0e0s 0els 0602 0405 0e0» 00, O.J
3521764025 =~435217E4025 0.0s O,
0e0s =-435216999999953E402, =.3521
el 04 Oalis Oals 0200 Qads 0.0, 0.8

O XIANIddy
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NYY o by
NXU a3
XLE ® 0.40s o1E=02y .20777827324534E=025 ,32393983508281E-02»
¢72950256915154E-02, .88624525075627E~-02, +10551798279839E-01,
«16449925384601E-01y 187294455296 7E=01s 021186272980305E=01,
029763960755131E-01, «330760829513E=01, +36652064410305E=01»
e49126656133328E-01, +53947361683677E-01s ,59144073775451E=01,»
1 e TT265960346EF1E-01y oB4297473522956E-01s 491854361352489E=01,
ILEV & ,21565032222301E=02y +42678447163435E-02 ,47882065343429E~02,
063136645899037E=02, +68963492992524E~02, ,75157372023019E-02»
«96107659473095E=025 +10392347665303E=01, 411217176237653E=01,
e13954230716673E-01, +14952601781777E~01, ¢15991517433005E~01»
019316888637978E~01s ,2047634480252E~01y +2164749560026E=01»
025397665956559E=01s .26165569268688E=01, »27150204547499€=01,
ILEL ® ,215650322223015-02s «27262595721243E-035 -+31051003709263E~05»
- 67903549617971E=03, =493475454725923E=03s -¢1203177403109E-02»
-.20818833237373E-02s ~e23971375039823E-02, ~427217130348018
-.37312885700934E-025 ~+40699711825668E-025 =+44028493579766] SCONST
~453C355615983046=02, =e5542739787P901E=02, —+57325342605399| TITLE
~4¢5842115909121E-02y =¢56540933503848E-02, =+53076389965321€
XX1 = ,1E-02»
| Xx2 = J1E+00,
| NO s 30,
"Il . 2,
RFL * ,1E¢01,
IFLAP = 1,
I1C0 = 2y
SFLAP s 0e0s 0e0s 0409 0,05 0,0y 060 04,00 0405 060, 0.0, 0,0, 0.0,
X0 » .303E403, |
Yo ® 0,0,
0 = .9010615940313E+01,
DX2 m .14628699442906E+403,
Y2 " 433544E403,
0Z2 = =,12642931673939€+02,
$SEND 40
. J1
Definitions same as for wing in sample case 1 except: jg
SFLAP: Distance from leading edge to hinge line J4
X0,Y¥0,Z0: Coordinates of flap rotation point 45
DX2,DY2,DZ2: Distance between tip and root chord ;:‘"
hinge line positions in X, Y, and INT
Z planes WJELAP
NST
NYF
[$END

= 4572023741480808-145,
066235824119416E-68,

044913676060605E~02,
0123725459822342E~01y
023834199183216E=01,

«40502962130196E-01,

050407104509125€-02,

143349164616254E-01)

«266080088321525€E-01,
044653393197139E-01,

06474446144213E~01s +470780462564322E-01,

099999044566247E-01,
¢5253773059376E=02,

+81736657000915E-02»
«1208577970091E-01>»

+17068133550202E~01,
0¢22818565294495€E-01,
¢28018588518271E~01,

=e20362256276648E-03, =443603115390738£~03,
~¢14861307130947E-02y =417772399318021E-02»

«70739430816307E+28,
«14517629854422~260,

~e71738305547276E458y —~471738305547276E458, -,830

«41576900652477E=10,
¢12218352960421E=438,
«81910664856788+105»
¢31009469161343=164s
«16810266916175-183,
014517629356422=260,
049400934489447-222,
~e450306642249451+116,
~s71738305547276E+58,
-e71738305547276E+58,
I-71738305567276&‘58p
’
1,
0,
0

0s

0,

0»

0,

2y

1y 15 15 1» 15 1y 1y
Cs 0, 20, 30,

0576690835424453€E-02,
«88715750813242E~02,

012996826885063E~01,
¢18178415453405E-01,
023974812044458E-01,
028730513053613E-01»

«16810266916175-183,
~eT1738305547276E+58,

«12218352960421E~48,
©44403860393731E+86,

¢57202374148088=145,
217496011823776+202»
«10551975563184=125,
«12218352960421E~48,
+91128639552892-203,»
¢70739430816307€E+28,
o 76695844571428E+09,

«225308

44403
168102
«168102

471738
-, 71738
-.71738
«168102

-s71738%

~+3068894
0415769

««71738305547276E458,
=«71738305547276E+58,
=e71738305547276E+58,
-e71738305547276E458,

=717
-e 717
=e717]
-07171

9: (Definitions same as for sample case

1y 1, 1»

1)

O XIaN3ddv
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l GEMPAK I

Read
title and
ceometry
option cards

- 6,7,8,9,10,0

Generate
fuselage
geometry

Generate

and TAPE38

y

Read Write
aero/ Generate namelist
propulsion aero/propulsion ENGHOL
surface surface geometry onto TAPE28
input

namelist \.

\
, Write \

FUSE onto

TAPE28 and
TAPE38

Write Writle
wing suriace namelist namelist
geometry WINGG CANARD
onto TAPE28 onto TAPE28
A !
. =2 \ =3 ¥
-4 A =5 A
Y \
Write Write Write
N namelist namelist namelist
° HT FIN FLAP
onto TAPE28 onto TAPE28 onto TAPE28
Done L *
Yes Is |
Scale all fuselage Read
weometry to geometry fuselage
common units

Write
namelist
CONST onto
TAPE28 and
TAPE38

vailable
?

geometry
from TAPE28

Write

Write
generated
geometry
onto TAPE38

Yes

M Write
namelist ICOMP (1) . verge merged
reometry with fuselage geometry
from TAPE28 onto TAPE38
Figure 1.- Basic logiec flow of GEMPAK.




(x-2Lc-116)

Shuttle)

(

(Zip model sailboat)

-2707-300)

(35T

Figure 2.- Examples of GEMPAK-generated geometries.

121



ccl

Figure 3.- Fuselage:

» X

initial conditions required to fit second-degree conic segment.
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17
A

(x3,y3) = Slope control point

(x1,51)

$rotation = #1 (d132 d23)
¢rotation = ¢2 (d23 >d13)

Figure 4.- Fuselage slope control point.
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Y Yn
1\
-~
X" -“‘ ;___
Y (x]_:Y]_) // -
- (x3,¥3)
7
(XZsYZ)
————— > X
Xr

(b) Orthogonal slopes and d13 2 dp3.

Y
1\
(xl’yl)
¢ O\\

-~ -

‘ . O

3 T (kg9

\ 42(‘ (X29y2)
> X

(c) Nonorthogonal slopes and dp3 > dq3-

Y «v

!

(X"z Y '1) §§“

(d) Orthogonal slopes and dp3 > dq3.

Figure 5.~ Fuselage coordinate transformations.
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Figure 7.- Fuselage geometry subtended by propulsion forces.
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Figure 9.- Planar-surface plan parameters.




Namelist
WING

| Automatic input |

I Hand input

Panel sizing

Airfoil ?
=1 y=2 *: 3
[ slab sided ] [Circular arc] [ Arbitrary |
pem
Detailed
»| leading-edge L=
geometry

Y

[Control sur‘face additionJ

Dihedral

Translation

Rotation

Load geometry into arraL]

Figure 8.- Planar-surface generation logic flow.
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Figure 9.- Planar-surface plan parameters.
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Figure 10.- Slab-sided airfoil section.
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Figure 11.- Leading-edge slab-sided airfoil.
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Figure 12.- Circular-arc airfoil section.
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Figure 13.- Leading-edge circular-arc airfoil.
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Figure 14.- Arbitrary airfoil section.
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Figure 15.- Planar-surface manual input.
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Figure 21.~- Operations performed in MERGE.
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Figure 25.- MERGE: Possible panel diagonal intersection locations.
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Figure 28.- Geometry redefinition for intersection.



148

Lonuituchinal
fofting 1nput

1 (fuselage)

Card set 1

Title and
option flags

Card et 7

Point-bv-pot
input

Card ~et 2

Slope control
flaus

<7 Card net 3

Cross-~ection
pomt

distrsbution

Card ~et

C ross-sectional]

loftiy input

Card et 4

Cumplete
lofting mput

Figure 29.- GEMPAK input flow.

GEMPAK

title card

GEMPAK

ueometry option
card

Namelist
WING

ICHRD

Duone

2.3.4.5 twmy, canard, H.T., fin}

Manual
npul

Arbatran
artonl
nput

Yo~

6-10




Efrl

;

Repeat card type 1C until I = NXS \
p yp :}
S ) N S D 8
5 5 ol X :
ITIIHIHI IIIHIHJ—[IHIIIIJI LHIHLLJ__LLLLIJ_LLL]_LLIHHII Pletrnebe frbrertedd
1 1 21 31 L1 51 61 71
/| R}
g S| ®
Q S5 |2
a J
LLrrbpgtyiren Ill[llll AT
1 16 21 26
=) ) ) ) 0) @ £ )
] 3 ~
) £ £ & £ g ) [
B~ & & & & [ & &
llllllllllllllllllIllIllHllllIIlIII HIIIIHIlllllllll[HlllllllH[IJIH .
1 1 21 31 L1 51 61 T iB /
|
Card set 1

Card type 1@4/

card set 1 input.

Figure 30.- Fuselage:



G

/
S Repeat card type 2A unitl J = NXS - \\\
- SNy )
e IS e g€
E’ N
Y S - e — e e — —— e 18R~~~ - - £
<19 510 L\Eu@ <1
SIS S5 22 N
E:E: M~ ~ hqu
L e e e e e g
1 11 21 31 41 51 61 TL
Card set 2

card set 2 input.

/
Card type 2A )./

Figure 31.- Fuselage:



Card set 3

Card type 3A )

Figure 32.- Fuselage: -card set 3 input.




Segment 1, NBTWN (1) = 3

Segment 2, NBTWN (2) = 6

Segment 3, NBTWN (3) = 1

Segment 4, NBTWN (4) = 6

Segment 5, NBTWN (5) = 4

Segment 6, NBTWN (6) = 3
Segment 7, NBTWN (7) = 1
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Figure 34.- Fuselage: coordinate plane projections of a three-dimensional space curve.
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